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PUBLIC NOTICES 
CROWN AGENTS FOR THE 
COLONIES 





COLONIAL GOVERNMENT APPOINTMENTS 


Applications from 
lified candidates are INVITED 

for the follo POSTS :- 
ene GINEER — REQUIRED 
y the Government of Sierra Leone for 
the Public i Depesemens, Ss for one 

tour of 12-24 months. ixed salary 
and £700 a year, Re. to qualifications and 
experience. ree and quarters and liberal 
leave on full salary. moe. ‘not over 45 years of 
age, must be fully Se vil Engineers able to 
undertake the Design and Supervision of the Con- 
struction of Buildings. “Bridges, ae other pamiges. 
Struct: t of Detailed 


he Preparatio Plans 
- ntities 


in 5 08 of Q 
INEER REQUIRED 
by the a yy Dominica (British West Indies) 
for one year in the first instance. me £600 a 
id ealesy. 


year. passages and leave o 
tandidates must be fully qualified Civil Engineers 
by = agg i experience of 


Construction. 
Apply at a 4 by letter, stating age, whether 
marr! or single, and full Particulars of —. 
tions and exper: rience, and mentioning this pa) 
the CROWN AGENTS FOR THE COLONI S. £ 
ANK, LONDON, 8.W.1, quoting the reference 
number against the appointment for which — 
tion is made. : 00 











ADMIRALTY 


CIVIL ee DEPARTMENT 
ivil 


ASSIST. a. we 


the Ad for Drawing 0: duties at 
e ne for service at Bath. 

1 qualifications is experience 

the hate of Heavy Constructional 

Work in sennestion with Dry Docks, and applicants 


vhouta be up’ of 27 years of age. 
Men ay have been engaged solely on Reinforced 
Concrete or “wk Steelwork are NoT required. 


requ 
per week, dependent on indi- 
full particulars as to 


Salaries up to £8 
vidual! capabilities. 
Supetaen, Mens 


training, hnical qualifications, experience, and 
pay og es the CIVIL ENGINEER-IN- 
Cc ADMIRALTY, BATH, and marked 
** ELA. (Feb.). ‘ed 7098 





COUNTY BORCUGH OF IPSWICH 
EDUCATICN COMMITTEE 


SCHOOL OF ENGINEERING 


PRINCIPAL: T. S. HARKER, B.Sc. M.I. Mar.E. 
AML Mee a 


T°, Assistant Lecturers 


Engineering are REQ 

to we. duties on 2ist April or as soon ag 
wards as ible. ph nm should 
Degree or its equivalent, together with dustrial 
experience. Previous oN a gg | of teaching would 
be a further reco: In the case of one of 
owe oo ps a a candidate with a suitable General 

Degree and rience in the teaching of 
re and Applied tics would receive con- 


sideration. The perros “te will be con- 
cerned ne with a fa for 
appren working 

apErentt ices ‘0! ‘or ig! 


Ordinary” 
Mechanical Eogoerve 
— in accordance with the Burnham hnical 
s with special allowances — Bo nage ng = 
tom of ap) . vag 2 eed further 
runes no’ than the 21st epruary. Will be 
ae ya of a stamped addressed 
envelope. 
H. ARMITAGE, | 
f Secretary for Education. 
Tower H 
Ipswich. 7090 





UNION OF SOUTH AFRICA—CITY OF 
PRETORIA 


TENDERS FOR 
SWITCHGEAR, TRANSFORMERS, REACTORS, 
AND AUXILIARY APPARATUS 


The Cit Council of Pretoria 


invite pane for the SUPPLY, DELIVERY 
Fn ERECTION at their Power Station, Mitchell 


* ria; of : 
GEAR, an tae REACTORS, 


Preto: 
¥ APP. 
aa copy of the or may be_ obtained 

ing rs. Merz and 
MeLellan, a Victoria Street, ‘Londo ion, 8.W.1, on 
= Fer h February, 1941, on payment of a fee 


Additional 
obtained fro 
on 


copies $s. ee specification may be 
m the Consulting ‘fengineers in London 
~ mia of £2 28. My cach =e additional cory, 
on any number copies up ‘our 
will be refunded on receipt of a bona- 
Sealed nen, Pn h all relative documents, 
ndorsed ‘* Tende: Swit ria,’ 
must be delivered in Colleen 
(1) The 1 Tend 





(2) Two et Tend dd 
o du ers an locuments 
Messrs. MERZ and d MCLELLAN, 


STREET, LONDON, 8.W.1 
24 hours after deposit of the original Tender 


and documents with the jioner. 
The Council do not bind themselves to —, the 
lowest or any Tender. 





TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 


oe “37 — +. a the Proprietors are 


rt bri 
is upg ree 


otices (limited to one per wi be free 








(C. A. MIDDLETON SMITH) 


(S. F. DOREY) 


(J. D. W. BALL) 








Che Engineer 


——@——— 


PRINCIPAL CONTENTS OF THIS ISSUE 


ARRANGED FOR CARD INDEXING 
(Taste oF ConTENTS, Pace 96) 


a 


The Hong Kong Centenary and Applied 
Science—No. I| ¢.) 


The Brenner Railway ce. 
Progress in Marine Engineering—No. II ¢. »0) 
The Ross Dam, U.S.A.—No. II @. 2) 
Stresses in Riveted Joints . 100) 


Relative Engine Efficiencies Realisable from Large 


Modern Steam-Turbine-generator Units :. 102) 
(Cc. B. WARREN & P. H. KNOWLTON) 


Industrial Registration . 96) 





The Dive-Bomber versus The Navy ce. 2) 


THE ENGINEER, 7 - 2 - 41 


THE ENGINEER, 7 - 2- 41 


41 


THE ENGINEER, 7 - 2 - 


THE ENGINEER, 7 - 2 - 41 


THE ENGINEER, 7 - 2 - 41 


THE ENGINEER, 7 - 2 - 41 


THE ENGINEER, 7 - 2 - 41 


THE ENGINEER, 7 - 2- 41 




















BABCOCK VALVE VALUE. 








INDEX TO ADVERTISEMENTS, PAGE 61 








PAPER ECONOMY 





It has now become necessary, in order to maintain 
the normal circulation of THE ENGINEER, to print 
all advertisement pages on the Thin Paper hitherto 
used for the Foreign Edition. 


So long as our diminishing stocks of thick paper 
will allow, the Home Edition Editorial pages will be 
printed on the usual paper, so that uniformity in 
bound volumes may be maintained. 








SITUATIONS OPEN 


SITUATIONS OPEN 





COPIES or TESTIMONIALS, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 





IMPORTANT 

Advertisers in Situations Open 

should bp thomeneal ideal’ aah 
the terms of 


STATUTORY RULES & ORDERS 
1940 No. 877 
RESTRICTION ON ENGAGEMENT ORDER 





/EYLON FIRM of ENGINEERS Engaged on 
and Rubber Heetinen, Work, an 


Repairs, REQUIRE A Trained 
lectrical knowledge, 


ENGINEER, with some 

Supervise Native 

ae Boilermakers, 
Tinsmi hs, and 


practial man is required, not necessarily a foreman, 
a as Outside 


ut one who could act 
Engineer if desired. T } tealniog essential, 


with experience of Wetting and Drawing Office, 





f 





ied, of notifications from the 
ba charge, and co-operation is asked f 





also Correspondence. Age under thirty. le, 
apply, stating salary required.—Address, 7108 
Hngineer Office. 7108 A 





SSISTANT WORKS MANAGER REQUIRED for 
Works in Tyneside area doing 
Plating and Constructional Work. Strict disciplin- 
arian, must be able to Read all Classes of Prints. 
and have ‘enemeh knowledge of Plating of ail 
Shapes, ~i ge lectrically Welded and Riveted. 
jive opening for right type of man. 

about 30-35. oRWrit e fullest ‘details of of experience, &c., 
with a view to personal interview.—Address, 2, 
The Engineer Office. 7112 A 





CS are ENGINEERING ESTAB- 
LISHMENT REQU. 


the following s 
NICAL and ENGINEER with 
perscunlity, single, under thirty, regularly trained, 
— indenture, technical qualifications essential. 
rawing Office Experience, knowledge of the Business 
Bae. including gee a Costing, a lence, 
Sal are necessary, with lity to 
tition and Secure Orders. Capable of 





ification, 





Engineer 





R=. for Cycle Factory in India, ENGI- 
NEER 1 id Heading 


106, The Engineer 0 





SITUATIONS OPEN 





OMMERCIAL and TECHNICAL a 
ae tan be neyg me me by_ company engaged 
in Hea ngineering, including Steel Works Plant. 
Dutice “fo control po Rarny estimating, sales, pur- 
and advertising. Position permanent 
and progressive. furnish 
full iculars of age, experience and salaries earned. 
—Address, 7095, ” Engineer Office. 7095 A 


ALE CLERK REQUIRED IMMEDIATELY for 

work of direct national importance in London. 

Engin Stock Records and ability 

an advantage, but not essential. Must be 

ble for military service. State age, particulars 

ge and experience, salary uired, and 

close copies only of of testimonials.—Address, 7089, 
Engineer Office. 7089 A 





l 


ine] 
0! 





EQUIRED, by London Firm of Valuers, 
ASSISTANT, quali id to Valuing 
Engineering Plant and Machinery; Part-time Help 
would be Entertained. State age, experience, salary, 
in confidence.—Address, 7102, The Engineer — 
A 
Sarr ENGINEER, Fully Qualified to Take 
Charge of High-pressure Steam- 
Turbo-generators, and all Auxiliaries. 
£320 per annum. Superannuation Fund. 
i with full particulars of training and 
——. testimonials, &c., 7082, The E 


ngineer 
7082 a 
TOREKEEPER, Used to Electrical Com- 
ponents Stores, required by large Aero- 
engine Factory. Will applicants please send full 
—w ?—Address, 7083, The weed 
Aa 














7 Post You Are Seeking May Not be Advertised 
in this Column, but do not lose the Opportunity 
Requirements before all those who 
would be interested and could employ you. An 
Advertisement in the “‘ Situations Wanted ° oo 
would be seen by all Engineering Conce 
for a cost of Four Lines, 4s.; 1s. for each ch Additional 
There is no better way of covering so large a 
field for such a small charge. 





wu MANAGER.—WANTED AT ONCE 
to Take Full Charge of Two Large 


Factories in the Midlands, making Aero-engine 


Parts. Employees number and will 
increase. —- must be Aw = experi- 
tomed the Tactful 


Control of Labour and Familiae with all the 
Latest Methods of Intensive Production. Age 
35-55. A liberal salary will be paid to the 
right man. Applicants should give the fullest 
Tastioions of their careers, including their 
past and present situations, age, present salary, 
and when at yy, also salary required. 
Copies of testimonials ag wt also 54 included, 
All information will be treated in the strictest 
confidence.—Address, 7104, The Engineer 
Office. 7104 a 





V TORKS MANAGER WANTED for General Engi- 

neers and Iron Founders engaged in Manufac- 
ture of Machine Tools in the North Midlands. Man 
with — ability, able S Control all Depart- 


ments. previous manage: experience, age, 
and salary required. Address, dress. P3023, The Engineer 
Office. P3023 a 





A a MANAGER REQUIRED for Engineering 

Shop on priority work employing 150. State 

ete an salary required.—Address, 
The Engineer Office. P3031 a 


age, 
P3031, 





SITUATIONS WANTED 


We Wide Experience in This Country 
abroad, tool steels, alloy and a 
stesle s SEEKS MANAG. or 

POSITION. Salary not under £600. i ta 





| The Engineer Office. 





MBITIOUS Young SCOT, Very Wide and Pro- 
gressive shops, design and comm., exp. marine, 
electro-hyd., Diesel, aero-engine, &e.. lead. firms, 
highest ‘credentials, SEEKS EXECUTIVE SCOPE 
for above. —Address, P3030, The Engineer ll 





M.I. MECH. E. (36), DESIRES CHANGE— 

e apprenticed a m/c shop, patt. shop, 
foundry. Wide exp factory —design, 
and financial 


estimating, inteition, labour 
control of m/c instalin., woodworking plant, 
heatg., ventg., exhaust, power and boiler ho. plant, 
processes (inel. plastics), steelwork, pipe services. 
LD. contracts. London or H.C. preferred.— 
Address, P3033, The Engineer Office. P3033 B 


SPECTIONS. — Glasgow ENGINEER, Central 
office, car, 10 years’ inspection, 22 years’ wide 
heavy engineering, now inepection 
importance, FURTHER 
of similar nature.—Address, 
Engineer Office. P3022 B 





experi: 

work eational” 
WORK in Scotland 
P3022, The 


SITUATIONS WANTED (continued) 
Page 2 


AUCTIONS, Page 62 
SUB-CONTRACTING, Page 62 
PATENTS, Page 2 
FOR SALE, Page 62 
MISCELLANEOUS, Page 62 
MACHINERY, &c., WANTED, Page 62 
AGENCIES, Page 62 








For Advertisement Rates see 
First Column Overleaf ' 





CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS—NOON WEDNESDAYS 


-THE ENGINEER 





Fes. 7, 194] 








Che Engineer 


Annual Subscription Rates 
(including postal charges) 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 


Die Bezugsgebihren sind zahlbar in Pfund- 
sterling oder in der Landeswaéhrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bazahlung erfolgt. 


Serén aceptados los abonos en moneda 
esterlina o su equivalente calculade en la 
moneda del pais de origen al cambio efectivo 
a la fecha de ponérse el pedido, 


CANADA... Thick Paper Ed. 
Thin 


Paper Ed. 


AD Thick Paper Ed. 
{except Canada) £3 3 Thin Paper Ed. 


AFRICA ... Central News ze Agepey. All All Branches 
Care Tow Dawson 
Sons, Ltd. 
(Box 489) 
BUENOS AIRES: Mitchell's Book 
Store, 576, Cangallo 
BUENOS AIRES: F. W. Mole, 
Cangalle, 456 


Gordon and Gotch (A’sia), Ltd. 


All Branches 

rd bee Manton, 37, 
Swanston Street 

MELBOURNE: “Trade Press Proprie- 


tary, Ltd., 19, Queen Street 
American News Company, Ltd. All 
Branches 
MONTREAL: Benjamin News Com- 
pany, 973, St. Antoine Street 
ToRoNTO: Wm. Dawson Subscrip- 
tion Service, Ltd., 70, King Street 


Toronto: Gordon and_ Gotch, 
Ltd., 253, Queen Street West 


COLOMBO : Wijayartna and Co. 

Hone Kone: Kelly and Walsh, 
SHANGHAI: Kelly and Walsh, Ltd. 
CalRo ; Ex 


Stationery 
Maghrabi 


& EES 
~1 eee eo 
ono ac ¢o 


and 
29-31, Long Street 


ARGENTINE ... 


AUSTRALIA ... 


CANADA ... 


CE¥LON ... 
CHINA 


EGYPT 


k and 
Store, 9, Chareh 


HELSINKI : Akademiska _Bok- 
handeln, EN aE vi 


BomBa¥ : Thacker and ote 
BompBaY: Popular Book’ * Depo 
Grant 


CaLeuTra : Thacker, Spink and Co. 
Maruzen Co. All Branches 
AUCKLAND : Whitcombe and 

be as 4 Ltd. 
R. Lessingham, 55a, Short- 


Gordon & (A’sia), Ltd., Wel- 
lington, Auckland, and Ghrist- 


church 
NAPIER: J. Wilson Craig and Co. 
STRAITS SETTLEMENTS-—Sisqgapore: Kelly and 
Walsh, Ltd. 


FINLAND 


INDIA 


JAPAN 
NEW ZEALAND 


SWEDEN... STOCKHOLM: A/B Wennergrens 


ofbokhandel Freds- 


gatan, 2 
SWEPZERLAND ZouRIcH: Leibowicz, 
Ankerstr 


Rosa 4, 


UNITED STATES New York: International News 
OF AMERICA .» 131, Varick Street, New 
York, N.¥., and all Branches 
Moore Cottrell Supscription 

Ageney, North C n 
Boston: F. W. Faxon and Co., 
Street 


63-69, 
Entered as socom matter at the Post, 
Office, New York, N.Y., Decemher 12th, 1896, 
under the Act of March 3rd, 1879 (Section 397, 
PLL. & BR.). 
USS.R. ... oe Me pee 
Moscow: Kuznetski Most 1 
*.* READING CASES fo hold two copies of THE 
ENGINEER, cloth and leather backs, can now be 
supplied ai 4/9 each, 3/3 post free. 


*,* BINDING CasEs, for half- volumes of THE 
* ENGINEER, in cloth 5/- each, Pang sy Sree. 


ane A 





PAPER SUPPLIES 


With a view to the conservation of paper, 
readers are advised, in the interests of all 
eoncerned, to place a regular order for THE 
ENGINEER with their newsagent or direct 
with the Publisher. 


‘‘THE METALLURGIS 


This Sup lempent, which deals with the Science and 
Practice of urgy, both ferrous non-ferrous, is 
—- tree with the last issue of THE nea 
each altetnate month. Next due, February 28 


ADVERTISEMENTS 


The charges for Classified Advertisements are 1/- per 
ine up to one inch— minimum charge 4/-—; those Ftd 
ing one ineb or more at the rate of 12/- per inch. Orders 


must be accompanied by a remittance. The rates for 
Diasloved Advertinemsents: Will bo Sormnates op erates 
Advertisements cannot be inserted 


Classified 
unless da delivered before TWO o’clock on Wednesday 


Letters relating to the Advertisement and the Publishing 
of the Paper are to be addressed to the 
other letters are to be addressed to the 

Editor of THE, ENGINEER. 


—_- 


Postal wea Ao rhea a soak Whebahoon Strand, ma W.C.2 
i Tony ie pam tral 6565 (10 | A al 





SITUATIONS: WANTED . 
INGINEER and MANAGER | ot Important Indus. 


m Aer DES. 
Srna APEODTMEN? Pee 


aye 
i niaufacturng Conerns, 
Mining Machinery, Marine or General 
Works or Jarge Hydro-electric or other Power 


Station. Wide technical and commercial experience, 
full qualifications and highest credentials 

Scot, married. aad required equivalent to £1200 
per annum ee . Exempt military service. 
Address, P27 The Engineer Office. P2767 B 


INGINEERS’ Experienced re REPRE- 
SENTATIVE and ASSIS SALES MAN- 
R, free soon, due to poorthn action, DESIRES 
similar APPOINTMENT. Established ‘connection, 
nden, Home Counties, arehiteets, builders’ mer- 
chants, consulting and heating engineers, exporters, 
Government Departments, laundries and all steam 
valve users. Replies strictly confidential.—Ad 
P3029, The Engineer Office. 


a the Man You Are Seeking is Not Amongst those 
Advertising in this Column, a Small Announce- 
ment in the ‘* Situations Osea Column wid  Seickly, 
and Economically e Right Selection of 
Applicants, at the same &s Eliminating Waste of 
Effort, Waste of Time, and Waste of Opportunity. 
Feel — is Four Lines or wander. 4s.; each Addi- 
Line, 1s.; Box Numbers, 6d. extra, which 
fnelvetes despatch of all replies. 














ADY TRACER DESIRES FREE LANCE WORK. 
—Address, P8027 





, The Engineer Office. 
P3027 B 
D.8c., Ph.D., 


N CHANICAL ENGINEER FF 
Whit. Sen. Sch., A.M.I.M.E., DESIRES to 
CONTACT ENG G with vision, to 
whom high technical ability would be of use in 
war effort and for post-war development. Highest 
technical qualifications coupled with works appren- 
ticeship and subsequent industrial experience. 
Several years’ engineering research and development. 
Good knowledge of most branches of engineering and 
specially experienced in marine engineering, fans, 
hydraulics, instrument design and mechanisms. 
Available to the right firm for research, development 
and design,—Address, 7096, The Engineer Office. 





HHANICAL ENGINEER, Shortly Completing 

Government factory, DESIRES NEW POST. 

qualifications and extensive experience all! 
types of plant. Salary required £700/900.—Adadress, 
7094, The Engineer Office. 7094 B 


LANT ENGINEER, Public School, Practical, 
very wide experience maintenance of heavy and 
light machinery, machine tools, steam and Diesel 
engines, boilers, buildings, &c.; first-class draughts- 
man, jig and tool, plant, electrical ra &c; 
eighteen years’ experience U.K. and India, SEEKING 
WORKS ENGINEER’S POST or ASSISTANT in 
very large works. Marine works preferred.—Address, 
7097, The Engineer Office. 7097 B 


RODUCTION ENGINEER 

setter auto’s, turrets, capstans, &c., time study, 

eost, production, maneeyrr: —Adadress, 118, Cald- 
well Road, Birmingham, 8. P3032 B 


| Peenaie ENGINEER OFFICER Speaking Fluent 








nay Expert. Tool- 





English, specialist in power and heat economy, 
ng can 
reed from military service for WORK of 
NATIONAL IMPORTANCE.—Address, 7105, The 
Engineer Office. 7105 B 


experience in leading Silesian steel works, 





N CHANICAL DRAUGHTSMAN (26), 53 Years’ 
workshop experience and 4 years’ D.O. experi- 
ence in hydraulics and steam erhinen. DESIRES 








CHANGE. Scotland or abroad. Excellent refer- 
ences.— Address, P3034, The Engineer Office. 
B 
PATENTS 
s a AGENCY, Ltd. (B. T. KING, 


erie 


Street, London, E.C.4. 


For continuation of Small Advertise- 
ments see page 62 


Advice, Hand- 
’Phone, City 6161. 5634 # 








Wertical Milling Machines 
all geared, hardened and ground throu ball 
and roller bearings, swivelling head, 30” x 8” Table 


HENRY MILNES LIMITED, econ * ae Works 
Ingleby Street, BRA 


HARRY F. ATKINS. 


MLL MECH. E. 


CONSULTING ENGINEER 
(MACHINE TOOLS & PROCESSES) 


OLD FLETTON 
PETERBOROUGH 











GALVANISING & ANS a IRONWORK 
JOSEPH ASH AND SON, LTD., 
Rea-street South, BIRMINGHAM. 


BULLS METAL & MELLOD CO. LTD. 


Woker, Glasgow, Wi. 4 
Tel.: Melloid, Yoker. Telephones : Scotatoun 2218 and 9. 


aes Pipa estes eh tech Lise 


MELLOID (Reg. phe: Mark).—Condenser and Boller 
Tubes, Stays and Plates, Bars, Sheets, Valves, &o. 


HIGH TENSILE BRONZE.—Cast, Rolled, Forged, to 
Admiralty Requirements. 
WHITE METALS.—Tempalto, Babbitt, Plastic, &c. 











For Optimum Hardness 
and Strength 


NITRIDED 


NITRALLOY 


STEEL 


Particulars from— 


NITRALLOY LIMITED 
25, Taptonviile Road, 
SHEFFIELD 10 


Teleg 


Telephone : : 
Nitralloy § Sheffield 


25759 Sheffield 














SUPERHEATERS '5, "35,70" 


T. SUGDEN, LTD. 
BUSH HOUSE, ALDWYCH, 
LONDON W.C,2 





— Jan. 3 








See Advt. — ‘‘Engineer” 













On AiR 
MIintisTRvVY 
APPROVED 
List me 

841693/39 





. . GIVE THE ‘BEST 
MARKS ’ TO YOUR WORK 


SETS OF LETTERS & 
FIGURE STAMPS 


Immediate delivery of all sizes. 
74. London Road. Kingston-on-Thames. 


M.F.M. FURNACES 


GAS, OIL. COAL OR COKE FIRED. 
MANCHESTER FURNACES (1934), Ltd. 
Ashton New Road, MANCHESTER. 






































Manufacturers’ Catalogues. 





“The Engineer” will be glad to receive 

catalogues, lists of rnanufacturers’ trade 

names, etc., from firms for inclusion in 
the files of the Enquiry Department. 








Me ARNOLD BOOK SEs 





By A.J. S. PIPPARD, D.Sc., M.Inst.C.E., 


and J. F. BAKER, D.Se., A.M. Inst. C.E. 


ANALYSIS OF ENGINEERING STRUCTURES 


Medium 8vo. xvi + 554 pages, 306 diagrams. 


81 tables. 


30s. net. 


“‘Unquestionably the most ably written and authoritative book on engineering structures 
published during the last fifteen years.” —Jnl. of Royal Aeronautical Socy. 


CASE’S STRENGTH OF MATERIALS 


Third Edition of a standard text-book.—Fully revised and enlarged, with new agpantin 


viii + 602 pages, 427 diagrams. 


- net. 


METALLIC ARC WELDING 


By H. HARRIS, Ph.D., DI.C., A.R.CS. 


viii + 199 pages, 99 illustrations. 


16s. net. 


BEARING METALS & ALLOYS 


By H. N. BASSETT. 


xvi + 407 pages, 9 plates. 


25s. net. 


PRINCIPLES OF ROAD ENGINEERING 


By H. J. COLLINS, M., Inst.C.E., M.I.Mech.E., and C, A. HART, A.M. Inst.C.L., 
A.M.I. Struct. EB. 


xvi -}- 628 pages, 306 illustrations, 20 plates. 


50s. net. 


%* Fully descriptive Folders, and Catalogue, on request. 


CLM LILA SOM SBECEC.E I ADS UD. OT A) 
Be TROT] EOWARD ARNOLD C SIRT 
Se Or ce BOCELLI ST CLEGG OMY: 





HEAVY DUTY 
MACHINE TOOLS 
FROM STOCK 


PILLAR DRILL 


39” Swing HEAVY DUTY VERTICAL 
DRILLING and TAPPING MACHINE 
(Butler), 2}” diam. spindle, No, 6 Morse Taper, 
having 174” feed, spindle 5” in quill; 
drilling capacity, T-slotted base 36” x 30’ ; 
fitted with compound table 30’ x 20”. 


RADIAL DRILL 


4’ 6” Swing Low Base RADIAL DRILLING 
and TAPPING MACHINE (Marshall), No. 4 
M.T. spindle, with 14” travel; arranged for 
single pulley drive through gear-box. 


LATHES 


28” Centres 8.8. and 8.C. LATHE (G. and 
A. Harvey) on 60’ flat gap bed, 3’ wide in 
three portions; admit 51° between centres, 
60° diam. face plate with four jaws, five-step 
cone drive, back geared 

15” Centres SURFACING and BORING 
LATHE on 14’ 6’ flat gap bed, 2§” diam. 
hollow spindle; admit between centres 
7’ 9”, 30° diam. four-jaw indep. chuck, three- 
step cone drive, with double back gear. 

26” Swing “ Libby” A.G.H. COMBINA- 
TION TURRET LATHE, 4}” diam. hollow 
spindle, max. distance turret face to chuck 
é’, hex. turret 18” across flats with 4}” diam. 
holes, 22” diam. four-jaw indep. chuck ; 
arranged for motor drive through single 
pulley. 


BORING MACHINES 


24” diam. Spindle, Cone-driven HORI- 
ZONTAL BORING MACHINE (Muir), 15” 
travel of spindle, three-step cone drive to 
cross travel of head, three-step cone drive to 
rise and fall of head, four-step cone drive to 
spindle. 

No. 2 Kearns HORIZONTAL BORING 
MACHINE, 18” diam. facing head, main table 
and auxiliary table, arranged for motor drive 
through chain and sprocket. 


BORING AND 
TURNING MILLS 


Niles Bement Pond VERTICAL BORING 
and TURNING MILL, max. swing 44”, 42” 
diam. table with three jaws, two grad. swivel- 
ling heads each with two tool-boxes, single- 
pulley drive. 

30” Swing Bullard VERTICAL BORING 
and TURNING MILL, 28” diam. table fitted 
with 20’ diam. four-jaw indep. chuck, swivel 
head fitted with circular turret, one square 
tool-holder, arranged for motor drive. 

Webster and Bennet Duplex VERTICAL 
BORING and TURNING MILL, max. 
swing 238”, two T-slotted tables each complete 
with four reversible jaws, fast and loose pulley 
drive through tool-box. 


SLOTTING MACHINE 


12” stroke SLOTTING MACHINE (Noble 
and Lund), 24” diam. swivelling table with 
21” cross and 21” transverse travel, arranged 
for four-step cone drive. 


PLANING MACHINES 

29’ x 3° 6"°x 3’ 6” PLANING MACHINE 
(Geo. Swift), three T-slotted tables rack 
driven, vee slides, two grad. swivel tool- 
boxes on cross slide and one swivel tool-box 
on upright, driven by 15 H.P. motor. 

6’ x 3’ x 2 4" High Capacity RACK- 
DRIVEN PLANING MA , Tack 
driven, vee slides, one tool-box on cross slide, 
double belt type drive. 


GRINDING MACHINES 

NEW HORIZONTAL SPINDLE SUB- 
FACE GRINDING MACHINE (Johp Lund), 
Hydraulic feed to table 4’ 2” x 114, operated 
by 1 H.P. motor, motor-driven p for hyd. 
foed to table, main drive by 10 H.P. motor. 

No. 16 Brown and Sharpe PLAIN GRIND- 
ING MACHINE, 12’x72” capacity, two 
wheel speeds, twelve table feeds, admit 18” 
diam. wheels. 


Inspection Invited 
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A Seven-Day Journal 


The Faraday Medal 


‘THe Council of the Institution of Electrical Engi- 
neers announces that it has made the nineteenth 
award of the Faraday Medal to Dr. A. P. M. Fleming, 
C.B.E., M.S8ec., a Past-President of the Institution. 
We may recall that the Faraday Medal is awarded 
by the Council not more frequently than once a year, 
cither for notable scientific or industrial achievement 
in electrical engineering or for conspicuous service 
rendered to the advancement of electrical science, 
without restriction as regards nationality, country of 
residence or membership of the Institution. These 
conditions, we may say, are more than fulfilled in this 
case when we remember the outstanding contributions 
Dr. Fleming has made to electrical engineering 
research and education and training in the electrical 
industry. The system of training founded in the works 
school and apprenticeship scheme of the Metropolitan- 
Vickers Electrical Company has widely influenced 
similar schemes in the electrical and allied industries. 
Dr. Fleming was born at Newport in the Isle of Wight 
fifty-nine years ago. He began his business career 
with the London Electric Supply Corporation in 
1899, and in the following year joined the staff of 
Elliott Brothers, instrument makers. In 1900 he went 
to America and for two years was on the staff of the 
Pittsburg works of the Westinghouse Electric and 
Manufacturing Company. Returning to England in 
1902, he joined the British Westinghouse Company 
at Trafford Park, Manchester, first as an insulation 
specialist, but later was appointed superintendent and 
chief engineer of the transformer department. In 
1916 he became the manager of research and educa- 
tion. In 1919 the British Westinghouse Company 
was reconstituted as the Metropolitan-Vickers Elec- 
trical Company, Ltd., and Dr. Fleming was elected a 
director of the company in 1931. Dr. Fleming served 
as President of the Institution of Electrical Engineers 
in 1938-1939. He is also a Member of Council of 
the British Electrical and Allied Industries Research 
Association and Chairman of the Education Com- 
mittee of the British Electrical and Allied Manu- 
facturers’ Association. He has written many books, 
including standard works on “ Insulation and the 
Design of Electrical Windings,”’ ‘“‘ The Principles of 
Industrial Administration,” ‘‘The Principles of 
Apprentice Training,” “* Research in Industry,” and 
many papers. 


Safety and Welfare in Works Construction 


UNDER the powers conferred upon him by the 
Defence Regulations, Mr. Ernest Bevin, the Minister 
of Labour and National Service, has made an Order 
called the Building Operations and Works of Engi- 
neering Construction (Welfare and Safety Provisions) 
Order, 1941, which came into force on Wednesday, 
January 8th. The Order provides that any con- 
tractor undertaking building operations or works of 
engineering construction, in the construction of a 
munitions factory, aerodrome, defence works or 
similar works required on behalf of the Crown, shall, 
if so directed on behalf of the Minister by the Chief 
Inspector of Factories, or by any other Inspector of 
Factories, expressly authorised by the Minister to 
give directions under the Order, make arrangements 
to the satisfaction of the Inspector for the employ- 
ment of such supervisory officers as the Inspector 
may specify, for the supervision of the welfare of 
persons employed by him in such building operations 
or works, and the supervision of the safety of such 
persons on the site of the works. The Order further 
provides that any such contractor, if so directed by 
the Chief Inspector of Factories or other Inspector 
empowered to give directions, shall make arrange- 
ments in order to secure the provision on or in the 
nmmediate vicinity of the site of sufficient and suit- 
able canteen facilities, where hot meals can be 
purchased by the workers. 


The Late Professor Armstrong 


In a Journal note of July 16th, 1937, we recorded 
the death, in his ninetieth year, of Professor H. E. 
Armstrong, F.R.S., an outstanding figure in British 
chemical science, and in a leading article the following 
week we gave under the title ‘‘A Man of Mark ” 
an appreciation of his outstanding personality and 
his work for chemists and engineers. On Monday 
last, February 3rd, there was delivered at the Rooms 
of the Chemical Society, Burlington House, Piccadilly, 
the first of a series of lectures designed to preserve 
his memory. The lecture was happily given by his 
son, Dr. E. F. Armstrong, F.R.S., who is the Chief 
Chemical Adviser to the Ministry of Home Security, 
and a Past-President of the Society of Chemical 
Industry. In his lecture, Dr. Armstrong said that 
his father’s life work was to teach chemistry as part 
of an engineering education, and not to establish 
a school of advanced chemistry, in which students 
were trained to compete with the then growing 
German chemical industry. He held very strong 
views as to the desirability of chemists learning as 





much engineering as time permitted, and held that 
engineers should have some knowledge of chemistry 
and chemical methods. Professor H. E. Armstrong’s 
correspondence, could it have been collected, would 
have afforded a wonderful picture of the background 
of the development of chemistry and physics, and 
the teaching of scientific methods over the sixty 
vital years from 1870. Scientific societies, said the 
lecturer, should charge themselves with the collection 
of his letters and material for future historical 
research. His father, Professor Armstrong said, 
was strongly individualistic and gloried in being so ; 
in his later years he enjoyed being provocative, and 
exaggerated his attacks—in his own words “ there 
is more fun in laying about you.” Progress, educa- 
tional and otherwise, meant, concluded Professor 
Armstrong, hard fighting, not for one lifetime only, 
but for generations. 


Wages and Welfare in Factories 


Ir is announced that Mr. Ernest Bevin, the Minister 
of Labour and National Service, has decided upon 
the reorganisation of his principal assistants, as 
part of his plan for the carrying out of his new 
man-power programme. Mr. F. W. Leggett, who 
holds the office of Chief Industrial Commissioner, 
is to take charge of the departments dealing with 
welfare and the administration of the Factory Acts 
as well as the Industrial Relations Department. He 
will be assisted by two Industrial Commissioners, 
Mr. R. Lloyd Roberts, whose services have been 
made available by Imperial Chemical Industries, 
Ltd., and Mr. J. C. Little, who was formerly the 
President of the Amalgamated Engineering Union, 
and more recently a Director of Labour Supply at 
the Ministry of Labour. The object of the reorganisa- 
tion, we learn, is to place under one direction the 
related problems affecting wages and working con- 
ditions, and of welfare, both inside and outside the 
factories, which may arise through the transfer of 
large numbers of men and women in connection with 
the Minister’s new proposals. These proposals 
form the subject of one of to-day’s leading articles. 


War Damage to Roads 


Tue discussion of the War Damage Bill in the 
House of Commons has indicated that some extension 
of the scope of the Bill may be required. One matter 
is that of damage to roads, and we are given to 
understand that the Chancellor of the Exchequer 
has given notice of his intention to ask the House 
to insert a new Clause in the Bill dealing with com- 
pensation for war damage to highways. The Clause, 
it is understood, proposes that where damage has 
been done to public highways, or to bridges or viaducts 
carrying them, payments shall be made to highway 
authorities by the War Damage Commission in 
accordance with a scheme prepared by the Treasury. 
Contributions towards the expense of making such 
payments are to be made by county and county 
borough councils at such rates as may be provided 
in the scheme. Such contributions, it is suggested, 
will be payable in five annual instalments and will 
be in proportion to the rateable value of property 
in the area. It is also proposed that the Minister 
of Transport shall be given power to make grants 
to councils in respect of their contributions under 
this war damage scheme. Such grants would be 
paid from the Road Fund, and it is proposed that 
they must not exceed one-half of the contributions 
payable by any council. The scheme which is to 
be made under this new Clause is to be embodied 
in an Order, which will not be effective until it has 
been approved by the House of Commons. 


Preparatory Work for Reconstruction 


SPEAKING in the House of Lords on Wednesday, 
January 29th, Lord Reith, the Minister of Works 
and Buildings, announced the appointment of an 
expert committee to deal with compensation and 
betterment, and the possibility of speculation during 
the war hampering or prejudicing the work of recon- 
struction after the war. The Committee is as 
follows :—Mr. Justice Uthwatt, Chairman; Mr. 
James Barr, Vice-President of the Chartered Sur- 
veyors’ Institution, and Chairman of the Depart- 
ment of Health Committee on Building Costs ; 
Mr. F. R. Evershed, K.C., Chairman of the Central 
Price Regulations Committee; Mr. Gerald Eve, 
Past-President of the Chartered Surveyors’ Institu- 
tion, and a member of the Committee on Respons- 
ibility for Repair of Premises Damaged by Hostilities, 
and of the Ministry of Health Advisory Committee 
on Town and Country Planning; and Mr. James 
Wylie, C.B.E., Barrister and Assistant in the Depart- 
ment of H.M. Treasury Solicitor, 1914, and the author 
of various legal text-books. The terms of reference 
of the Committee are ‘‘ to make an objective analysis 
of the subject of the payment of compensation and 
recovery of betterment in respect of public control 
of the use of land. To advise as a matter of urgency 





what steps should be taken now or before the ond 
of the war to prevent the work of reconstruction 
thereafter being prejudiced. In this latter connec- 
tion the Committee is asked to consider possible 
means of stabilising the value of land required for 
development or redevelopment, and any extension 
or modification of powers to enable such land to be 
acquired by the public on an equitable basis. The 
merits and demerits of the methods considered are 
to be examined and the Committee is to advise 
what alterations of the existing law would be 
necessary to enable them to be adopted.” The 
latter part of these terms of reference makes it 
clear that the Government does not intend that 
reconstruction after the war shall be hampered o1 
prejudiced in any way by speculative transactions. 


The Merchant Navy at War 


At a meeting of the Royal Empire Society, held 
on Tuesday, February 4th, over which Sir Alan 
Anderson presided, Mr. Ronald Cross, the Minister 
of Shipping, spoke on ‘‘ The Merchant Navy at War.” 
In his address Mr. Cross said that our shipping was 
bound to remain one of the main points of enemy 
attack. The year 1941 must be looked upon as a 
hard year, in which some of the most, if not the 
most, important aspects of the battle would be at 
sea. He referred to the increased protection given 
by the fifty American destroyers, and added that we 
could look to the United States for an ever-growing 
and continued supply of long-distance aircraft, 
which, under modern conditions, was an invaluable 
reinforcement to owr escort craft. Our new naval 
construction, Mr. Cross stated, was proceeding on a 
scale and with a rapidity which was without precedent 
in our history. As our air and naval strength grew 
we could look forward to an increased volume of 
protection for our merchant ships. In addition to 
those advantages, we had our own home construction 
of merchant ships, which was being pressed forward 
with every energy. It was not unreasonable to 
hope, Mr. Cross said, that the output of ships from 
our home yards might be “stepped up” a little 
even above its present abnormally high level. It 
was not only in the shipyards of the United Kingdom, 
however, that new construction was going forward ; 
the Empire shipbuilding yards, by providing new 
tonnage, were helping Britain to defeat the U-boat 
menace. At present our losses were in excess of our 
replacement. One could never see finality in science, 
but Mr. Cross said that he believed that with an 
adequate force of naval craft and aircraft the U-boat 
could be reduced to a level of activity at which ship 
losses would be less than ship launchings. The 
question ever before him, therefore, was at what 
point would new construction become equal to our 
losses, and at what level of import capacity should 
we reach stabilisation. The intervening period 
would be a hard struggle, and the sooner we could 
reach the time when our shipping losses were 
stabilised, or, better still, when the strength of our 
merchant fleet was even increased, the greater would 
be the force of our war effort, and the earlier our 
victory. 


The Trades Union Congress and Man- 
Power 

On Wednesday, February 5th, it was made known 
that the General Council of the Trades Union 
Congress has recommended the various unions to 
join immediately with the organisation of employers 
in the engineering and allied industries to assist in 
working out voluntary schemes for the organisation 
of man-power. We may recall that on Wednesday 
of last week the British Employers’ Confederation 
and the General Council of the Trades Union Congress 
met the Production Executive of the Cabinet to 
discuss man-power and woman-power in industry. 
Mr. Ernest Bevin, the Minister of Labour and National 
Service, took the chair, and other Ministers present 
included Lord Beaverbrook, the Minister of Aircraft 
Production; Mr. Alexander, for the Admiralty ; 
Mr. Lyttelton, for the Board of Trade, and Sir Andrew 
Duncan, the Minister of Supply. Mr. Bevin outlined 
the plans of the Government for reinforcing the 
Fighting Services, and a better distribution of 
available man-power for the prosecution of our 
industrial war effort. A large increase of women in 
works and factories was also foreshadowed and 
discussed. Since that meeting there have been 
informal meetings between representatives of the 
T.U.C. General Council and Mr. Bevin. At a meeting 
of the General Council which took place on Tuesday, 
February 4th, the results of these discussions came 
before the Council, which, it is stated, noted with 
satisfaction that the Government proposes to use 
the voluntary method to the utmost possible extent. 
The Council decided to request all affiliated unions 
immediately to co-operate with the respective 
employers’ associations, in jointly surveying their 
industries, with the object of securing the utmost 
results from voluntary co-operation. 
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Progress in Marine Engineering’ 


By 8S. F. DOREY, D.Sc., M.I. Mech. E.t 


No. 


II 


(Continued from page 78, January 31st) 


Early Steel Boilers—The first regulations for 
boiler steel were published in 1878, and it might 
be as well at this stage to refer to earlier uses of 
steel. Naturally, the adoption of steel for boilers 
had been assisted by the experience obtained from 
its use in shipbuilding. Prior to 1877 steel had but 
little replaced iron, and was still considered to be 
in the experimental stage. In 1867 steel manu- 
factured at Barrow-in-Furness by the Bessemer 
process was accepted, and a reduction of 25 per 
cent. in ships’ scantlings prescribed for iron ships 
was permitted, the ultimate tensile strength of the 
steel being stipulated to be not less than 30 tons 
per square inch. 

The objections to steel at this time were twofold. 
In the first place, the material was too often of a 
hard, brittle and untrustworthy character, and 
secondly, the price was too high for competition 
with iron. During the period 1867-77, however, 
improvements were made in Bessemer steel, and 
the Siemens-Martin process was introduced. The 
production at a greatly reduced cost of a mild and 
ductile material superior to iron was thus made 
possible, and the use of mild steel for the con- 
struction of ships and boilers may be dated from 
this time. The result of careful investigation made 
by the Society’s surveyors and the subsequent 
approval of the material by the Committee had 
the effect of largely aiding its introduction by giving 
the public confidence in its suitability for the 
purpose intended. 

While, however, the increased strength of shell 
plates permitted an increase in pressure, the furnace 
remained the weak part of the boiler. Fortunately, 
this was overcome by the corrugated flue patented 
by Mr. Sampson Fox, of the Leeds Forge Company. 
Tests carried out in 1877 under the supervision of 
the Society’s surveyors showed that the collapsing 
strength of the corrugated iron furnace was about 
twice that of the plain one. 

It was to be expected that during the earlier 
periods of its use there were a few mysterious 
failures of steel plates which might have seriously 
retarded their use, but these were promptly and 
exhaustively investigated by the Society’s sur- 
vevors, and were in most instances clearly traced to 
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faulty manipulation and not to defective material. 
Experimental Boilers.—Consideration was also 
given at this time to certain types of water-tube 
boilers, notably the Perkins boilers fitted in the 
vessels “‘ Wanderer,” “Irishman” and ‘‘ Anthra- 
cite.” In the case of the ‘‘ Wanderer,” completed 
in 1879 (the only one of these three vessels classed), 
no “L.M.C.” and no figure “1” were assigned, 
and the vessel’s class was marked “ Boiler Experi- 
mental.’ The boiler was removed after two years’ 
service, due to difficulties attributed to feed pumps 
and feed water, but greater success was attained 
with the boiler fitted in the “ Irishman,” which made 
repeated successful voyages across the Atlantic. 
In passing, it may be mentioned that as regards 
' novelties in engineering since this early date it has 
* From the Thirteenth Thomas Lowe Gray Lecture “ Progress 
in Marine Engineering as Influenced by the Classification of 
Ships,” delivered before the Institution of Mechanical Engi- 


neers on January 24th. 
{ Chief Engineer Surveyor to Lloyd’s Register of Shipping. 








always been the practice, before deciding on a new 
departure, carefully to investigate the matter. If 
ample safety is assured the proposals are sanc- 
tioned unconditionally ; if the proposals are such 
as to require further experience to prove the 
reliability of the new feature, or if the arrangements 
are of such a nature that special attention must be 
bestowed upon it, then approval is given con- 
ditionally upon its being subject to frequent 
surveys, and only if the proposal is altogether 
unsuitable would the Committee disallow it. This 
elasticity in the rules which govern the Society’s 
survey of machinery has been greatly taken advan- 
tage of by enterprising engineers and shipowners. 




















good condition, would be expunged from the 
Register Book and the words “ Boiler Experi- 
mental” recorded therein. It was becoming 
evident, however, that water-tube boilers offered 
considerable advantages over the cylindrical boiler, 
particularly for naval purposes. Developments in 
water-tube boilers for the mercantile marine were 
somewhat slow, and the Society was fortunate in 
being able to obtain information and experience 
from all quarters, both at home and abroad. In 
this connection the information received from the 
Society’s surveyors in France of successful expe- 
rience with water-tube boilers in French war and 
merchant vessels was particularly useful; as 
examples, the Lagrafel boiler—Fig. 3—was fitted 
in several vessels of the Fraissinet Company 
during the period 1870-80, and the Belleville boiler 
was fitted in a number of vessels belonging to the 
Messageries Maritimes from 1880-90. In the case 
of the S.S. ‘‘ Australien,” built in 1889, there were 
twenty Belleville boilers having a working pressure 
of 240lb. per square inch. Experience with 
Belleville, D’Allest and Oriolle boilers—Fig. 4— 














“THE ENGINEER 





SWAIN Se 


FiG. 4—PAIR OF ORIOLLE BOILERS AS FITTED ON TORPEDO BOATS 


Cylindrical Boilers —The cylindrical boiler was 
now firmly established, and with improvement in 
workmanship and in quality of material working 
pressures increased up to 180 Ib. per square inch. 

By 1885 Howden’s forced draught had not only 
been satisfactorily introduced, but the air supply 
was also being heated as well as the feed water. 
This drew attention to the necessity for keeping 
furnaces and tube plates clean, and of protecting 
tube ends to prevent overheating when using forced 
draught. Experience also indicated that riveted 
seams for plain furnaces were not satisfactory, and 
various forms of corrugated furnaces were pro- 
posed from time to time and accepted after testing, 
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D’ALLEST BOILER 


such as Morison’s, Holmes’s, Deighton’s, Purves’s, 
Brown’s ribbed and a spiral form of corrugated 
furnace. Special attention was also given to the 
efficiency and corrosion of boilers. In addition, a 
number of tests was carried out to ascertain the 
alteration of form of boilers under working con- 
ditions, which demonstrated the necessity for using 
material having a high degree of ductility. 
Classification of Ships with Wuter-tube Boilers.— 
Although ‘the cylindrical boiler had now become 
generally accepted, various designs of novel forms 
of water-tube boilers were approved, but it was 
many years before sufficient experience was 
obtained to give complete confidence in their 
reliability. In the case of the 8.8. “ Heinrich 
Cruse,”” when proposals were made in 1891 to 
replace the existing boiler by a water-tube boiler, 
the owners were advised that the notification 
‘“ B & MS,” indicating that the boiler and machinery 
of the vessel had been surveyed and found to be in 





in merchant vessels showed that it was possible to 
employ water-tube boilers for ocean-going vessels 
with safety. In 1893 the French Navy were using 
Belleville and Lagrafel-d’Allest boilers in large 
ships, and in smaller ships they employed Thorny- 
croft, Du Temple, Normand and Oriolle types. 

Similar types of boiler were also in use in the 
British torpedo boats and torpedo cruisers, and 
boilers both of the Yarrow and of the Babcock and 
Wilcox types were making their appearance. The 
Babcock and Wilcox boiler was fitted in a number of 
small vessels, and in 1893 the first large boiler, 
working at 200 1b. per square inch, intended for 
500 I.H.P. at sea, was fitted in the 8.8. ‘‘ Nero,”’ of 
1053 tons, owned by T. Wilson and Sons, of Hull. 
By 1894 sufficient experience had been obtained to 
enable the Committee, in cases of accepted types of 
water-tube boiler, to remove the notation of 
‘* Experimental,’’ provided the boilers were sur- 
veyed annually. 

In the meantime the steel makers were 
endeavouring to produce reliable and ductile steels 
having considerably higher strengths than that of 
the ordinary quality, which, in 1897, had been 
amended to 27-32 tons per square inch for shell 
plates and longitudinal stays. About 1897 
William Beardmore and Co. produced a 24 per cent. 
nickel steel for boiler and ship plates having a 
tensile strength of 32-35 tons per square inch, but 
its use was limited by its high price. Later a 
silicon steel was developed by Spencer and Sons, 
having a breaking strength of 3640 tons per square 
inch, and this quality was used for the shell plates 
and main stays of the cylindrical boilers of the 
Q.S.S. ‘ Mauretania.”” In the case of the “ Lusi- 
tania,’’ steel made by Messrs. Colville and Sons, 
having an ultimate tensile strength of 35-38 tons 
per square inch, was used for the shell plates and 
main stay bars. Very exhaustive tests were 
carried out on all these steels, and their approval 
enabled the requisite strength of structure to be 
obtained with an important saving in the weight 
of material to be carried. As far as is known, the 
maximum pressure adopted for ordinary cylin- 
drical boilers is 300 1b. per square inch for the 
boilers of the 8.8. ‘‘ City of Roubaix,” built in 
1928. The shell plates are 1 fin. thick and steel of 
36—40 tons per square inch tenacity is employed. 

After the war of 1914-18 marked progress took 
place in marine propulsion ; higher pressures were 
brought into use, and the water-tube boiler was 
extensively developed, particularly the Yarrow and 
the Babcock and Wilcox types. These called for 
various amendments to the Society’s rules, to keep 
abreast with progress. In 1921, following con- 
ferences with the Board of Trade and other 
authorities, ‘‘ Unified Rules for Cylindrical 
Boilers’ were adopted and in 1922 “ Rules for 
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the Construction of Water-tube Boilers’”’ were 
issued. The higher temperatures associated with 
increased steam pressures and the use of super- 
heated steam also called for serious consideration 
of the suitability of materials and scantlings, 
particularly tubes, to cope with the new conditions. 
Requirements for special quality steel for boilers 
were approved by the Committee in 1927 and con- 
sideration was given to the process of manufacture 
of hollow forged seamless steel drums for water- 
tube boilers. Much more recently steel shells 
and drums with the seams fusion welded, also 
hydraulically pressed seamless steel drums, have 
been accepted for marine boilers. 
Om FUEL 

Early Installations.—Russia was the first country 
to develop oil fuel for burning in the furnaces oi 
marine boilers. About 1870 a number of vessels 
was built in the United Kingdom for the Caspian 
Sea trade, the boilers of which were fitted to burn 
either liquid fuel or wood. The fuel was sprayea 
on, the ordinary fire-bars, and when wood was used 
the jet was taken out of the furnace. 

Attempts were later made to atomise the oil 
fuel by means of steam, and in 1885 the classed 
steamer ‘‘ Himalaya ” was utilised for experiment- 
ing with a steam injection type of oil burner, using 
a heavy green oil, made from gas tar, as fuel for hex 
boilers. The oil was carried in barrels on deck. 
One of the Society’s surveyors attended the first 
voyage and reported that considerable trouble was 
experienced in consequence of oil pipes and supply 
valves choking. Also the maximum steam pressure 
could not be maintained, even when all was work- 
ing well, and in view of these and subsequent 
unsatisfactory results the installation was removed. 

Two years later the S.S. “‘ Charles Howard ” was 
fitted for burning oil fuel, which was carried in the 
double bottom forward of and abaft the machinery 
space. The oil was atomised by using compressed 
air obtained by means of an ordinary Westinghouse 
compressor receiving steam from a donkey boiler. 
Efficient means were not provided, however, to 
prevent danger arising from leakage, and the 
vessel’s class was expunged. The oil fuel installa- 
tion. broke down on the first voyage and was 
removed. 

In 1890 the steamer “ Hilda’ was fitted for 
burning oil fuel in the boilers in conjunction with 
coal, and the: notation “‘ Burning petroleum— 
experimental ’’ was made against the vessel’s name. 

Improved types of steam injection burners were 
introduced, and in 1894 there followed one of the 
first oil-burning steamers engaged in continuous 
sea servicé, the “ Baku Standard,’’ which was 
assigned the notation ‘‘ Burning liquid fuel 
experimental.”’ This qualification was assigned to 
all oil-burning installations until 1902, each case 
being dealt with on its own merits. 

Among the initial problems was the large amount 
of steam for the injection of the fuel, which varied 
from 5 to 10 per cent. of the total evaporation. 
This led to the incorporation in the Society’s rules 
of a requirement regarding the provision of suitable 
means of making up the fresh water used for this 
purpose, and probably gave an impetus to the 
fitting of evaporators on board ship. 

Later Developments.—In 1902, as a result of 
extended experience, rules were prepared and 
adopted by the Committee for the burning and 
carriage of liquid fuel, and at the same time the 
minimum flash point was reduced from 200 deg. 
Fah. to 150 deg. Fah. 

About this time methods for spraying oil by 
pressure, generally termed mechanical atomisation, 
were developed which before long displaced both 
steam and air atomisation methods. 

One cannot close this reference to the use of oil 
fuel without stressing the need for stringent pre- 
cautions for its storage and use on board vessels 
burning it, and still more stringent precautions 
for the tank vessels carrying the lighter distillates 
in bulk. Rules and regulations must be kept in 
touch with modern developments, and the best 
results can only be obtained when there is full 
co-operation between the crew, the owners and 
those responsible for drafting the rules. 





ELECTRICITY 


Early Lighting Installations.—So far as is known, 
it was not until 1879 that the first steamers were 
fitted with electric light. They were the S.S. 
““ Mendoza,” owned by the Pacific Steam Naviga- 
tion Company, and the S.S. “ City of Berlin,” of 
the Inman Line. In the former ship the saloon was 
illuminated by two electric lamps, the power being 
generated by a Gramme dyriamo, whilst in the 


including the saloon, was electrically illuminated, 
as also were the steerage quarters. 

Early advances were confined mainly to illumi- 
nation and its use was accelerated by the advent 
ot the oil tanker in the “eighties,” in which it 
quickly displaced the parattin lamp with its 
attendant dangerous fire risks. It was therefore 
not long before attention was focused on this 
important new development, from a classification 
viewpoint. 

Although the use of the new illuminant was for 
the most part recognised as a great improvement 
on the older methods, it appears that its early 
application was not altogether free from troubles, 
and fires were not unknown on board vessels. This 
led in 1890 to an appeal from the underwriters to 
surveyors, electrical engineers and manufacturers 
for remarks and suggestions as to satisfactory 
methods of installation ‘‘ so as to eliminate as far 
as practicable the risk of fire which at present 
appears to attend the use of the electric light.” In 
the same year the Society’s chief engineer sur- 
veyor, on the instructions of the Committee, 
visited and conferred with the leading firms inte- 
rested in marine electrical installations. On the 
basis of the information so obtained there were 
published in the following year the first regulations 
dealing with electrical installations on board ship. 
These were necessarily of a tentative nature, but 
in 1894 certain of the more important requirements 
were made compulsory. 

The rules remained in force, with minor amend- 
ments in 1904 and 1912, until the year 1916, when 
a Joint Committee was set up under the auspices 
of the Institution of Electrical Engineers with the 
object of securing uniformity of practice and a high 
standard of safety for marine installations. This 
Committee included representatives of the Insti- 
tution of Mechanical Engineers, Government 
Departments, Lloyd’s Register, insurance com- 
panies and other interested parties, and completed 
its report and recommendations in 1919, in which 
year the Society issued amended rules based on the 
findings of this Joint Committee. Since that time 
the regulations have frequently been amended to 
keep in step with developments. 

Other Applications of Electricity—With the rapid 
increase in the number of motorships it was not 
long before marine engineers began to apply elec- 
tricity to the driving of auxiliary machinery using 
oil engine-driven dynamos, thereby cutting out 
standby losses and effecting considerable saving of 
space. The advantages to be derived from this 
method have since received fuller appreciation, and 
to-day electrically driven auxiliaries are a com- 
monplace, even on steamships. This dependence 
upon electricity for essential services led to the 
institution of the periodical survey of the electrical 
plant and for some years now this has been a con- 
dition of continuity of the class with the survey of 
the propulsion machinery. 

Electric Propulsion.—During this period develop- 
ments had also been taking place in the field of 
electric propulsion. The earliest practical attempt 
was made in 1902 by John P. Holland in his sub- 
marine ‘‘ Holland VIII,” which was the forerunner 
of the first submarines of the British Navy. The 
first mercantile application was probably Nobel’s 
‘* Wandal,”’ of 1150 tons, built in 1903 for service 
on the Caspian Sea and having three 120 H.P. 
D.C. motors. 

Since 1907 progress in electric propulsion has 
been gradual, both in the case of the turbo-electric 
and Diesel-electric systems. The former system 
has been adopted in large passenger vessels built 
in this country and the U.S.A., whilst the latter 
type has been used for a few passenger vessels 
built in recent years in Germany, and is particu- 
larly favoured for smaller vessels, including tugs, 
ferries, cross-channel steamers, &c. 

A considerable number of electrically propelled 
vessels has been classed since 1915, including five 
passenger liners of over 20,000 tons each ; and in 
1934 the first published rules for electric propelling 
machinery, embodying all the necessary require- 
ments for classification, were issued by the Society. 


REFRIGERATION 


The first successful transportation of meat over- 
seas was effected in 1877 by the small French 
steamer “ Frigorifique,”’ which landed a cargo of 
beef from the Argentine in fair condition after a 
voyage of 110 days. The plant used was an 
ammonia compression machine, but these early 
ammonia machines were not suitable for use at 
sea owing to the damage incurred through the 
leakage of ammonia. 

About this time the cold air machine was evolved 





latter vessel the whole of the passenger deck, 


in this country and the first experimental installa- 





tion, a Bell-Coleman machine, was fitted on board 
the Anchor liner “ Circassia’ in 1879. In 1880 
one of these machines was used in the classed 
steamer ‘“‘ Strathleven,” which brought home the 
first cargo of frozen meat from Australia, and this 
marked the economic beginning of the overseas 
frozen meat trade. Tnis cargo was quickly 
followed by others in vessels fitted with machines 
ot the same type, or of Lightfoot or Haslam types. 
Eventually the cold air machine, which had 
rendered faithful pioneer service, gave place to 
the more efficient vapour compression installation, 
in which the refrigerant is in an enclosed cireuit. 

It was about 1895 that a marked progress was 
made in the transport of refrigerated cargoes, due 
to the rising need for imported foodstuffs to supple- 
ment home production, which, with the rapidly 
increasing industrialisation of the population 
during the latter half of the nineteenth century, 
was becoming quite inadequate. The values of 
individual cargoes grew so enormously that any 
failure of the refrigerating plant occasioned very 
heavy loss to the underwriters. The condition and 
maintenance of the refrigerating appliances on 
board ship became, as a consequence, of vital 
importance to both owners and underwriters. 

First Rules for Refrigeration Machinery.—tn 
1898, as a result of urgent representations from 
owners, underwriters and shippers, the Committee 
of Lloyd’s Register, after due consultation with the 
leading manufacturers of refrigerating machinery 
and appliances, published the first rules for 
refrigerating appliances on board ship. These 
rules gave general satisfaction to the various 
interested parties and required that the machinery 
should be of approved construction, either duplex 
or in duplicate, and of sufficient power to ensure 
that in the event of the failure of one machine, or 
part of a duplex machine, the remaining machine 
would be capable of maintaining the necessary low 
temperature in the cargo chambers during a reason- 
able number of running hours per day. The 
insulation was to be sound and of efficient con- 
struction, and adequate amounts of spare gear, as 
set forth in special tables, were recommended to be 
carried. Requirements for periodical surveys were 
also detailed, including an examination at the 
loading port. Progress in this field of marine engi- 
neering made rapid strides after the first rules 
were published. New regulations were introduced 
from time to time to keep abreast with develop- 
ments, and in 1913 the Society’s activities were 
extended to include the periodical inspection of all 
cold stores on the approved list of the Institute of 
London Underwriters. In the following year the 
annual inspection of insulated barges on the River 
Thames was also undertaken, at the request of the 
Port of London Authority. 


WELDING 


Welding in industry has made such rapid pro- 
gress in recent years that it is apt to be considered 
a modern development. The ordinary form of 
welding wrought iron or steel by the hammer or 
forge welding process, and also the resistance 
welding process, have been successfully applied for 
very many years. Nearly seventy years ago it was 
the practice of a number of well-known firms when 
making iron boilers to weld the longitudinal seams 
of the shell plates of boilers, and in 1874 some 
special tests then made proved the efficiency of 
these welded seams to be about 70 per cent. of the 
solid plate. Following these investigations Lloyd’s 
Register and the Board of Trade approved boilers 
with the longitudinal seams hammer welded, and 
it is interesting to record that an iron boiler con- 
structed in 1877 with shell plates 1in. thick, 
having welded longitudinal seams and fitted in a 
classed vessel, was in use at the original working 
pressure of 80 Ib. per square inch up to January, 
1940, when the vessel was sunk by enemy action. 
When steel took the place of iron in the manufac- 
ture of boilers, this practice of welding longitudinal 
seams was discontinued. 

Repairs by Welding.—So long ago as 1890 pro- 
posals were considered by the Committee for the 
use of electric welding for repairing crankshaft 
defects. Experiments were witnessed by the chief 
engineer surveyor, but the proposals were not 
approved, and even up to the present time repairs 
to shafting by welding processes have not been 
sanctioned. 

In 1892 Lloyd and Lloyd, of Birmingham and 
Halesowen, submitted proposals for electrically 
welding all kinds of steam pipes, T-pieces, branch 
pipes, &c., also iron or steel flanges on these pipes 
and fittings. The parts to be welded were heated 
by electric arcs and afterwards annealed. A series 





of special tests was carried out and subsequently 
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approval was given for the use of steam pipes made 
with electrically welded flanges and branches, 
subject to an hydraulic test of 800 lb. per square 
inch on completion. 

Present-day - Processes —It was not until the 
opening of the present century that serious atten- 
tion was given to fusion welding processes employ- 
ing oxy-acetylene and the electric arc. They were 
first satisfactorily employed for welding flanges 
and branches, and following successful experi- 
ments on the Continent, particularly in Sweden, 
were adopted by many important firms in this 
country about 1907 as a means of effecting repairs 
to those parts of marine boilers which were not in 
tension. Since that time fusion welding has been 
used to a considerable extent in repair work, but 
has generally been restricted to parts not in tension. 
Nevertheless, for some thirty years it has been the 
practice on the Continent to use forge-welded steel 
drums in boiler and in pressure vessel construction, 
and the numbers so made have reached tens of 
thousands. This practice, however, did not extend 
to marine work. 

Rules for Classifying Electrically Welded Ships.— 
In 1917 the Committee of Lloyd’s Register 
arranged for an exhaustive series of tests to be 
carried out under the direction of the Society’s 
chief ship surveyor, to determine, as far as possible, 
the general trustworthiness of structural con- 
nections effected by electric welding and their 
capacity to withstand the strains to which they 
would be subjected in service. As a result of these 
experiments provisional rules were adopted, as a 
tentative measure, for classification of ships elec- 
trically welded, subject to the notations “ Experi- 
mental ’’ and “ Electrically welded.” The Com- 
mittee also formulated requirements regarding the 
tests to be complied with by all systems of electric 
welding for which approval was desired, and in 
1919 plans for the first ship in which the butts, 
seams and other connections were to be electrically 
welded were approved. For some years develop- 
ments in the application of welding for structural 
purposes were somewhat slow, and it was not until 
about 1930, due to the improvements in the 
quality of electrodes and the experience obtained 
in the reliability of welding processes, that marked 
progress occurred. 

In 1932 the Society’s rules for the application of 
electric arc welding to ships’ construction were 
revised in recognition of the great progress made 
in the manufacture of electrodes and in the quality 
of the deposited metal. Serious consideration was 
also given at this time to the use of fusion welding 
in the construction of parts of machinery plant 
subject to pressure, and proposals were also 
approved for welded engine bed-plates and 
entablatures. 

In 1934, as a result of considerable investigation 
and after obtaining the fullest information through 
demonstrations given by, and personal contacts 
made with, manufacturers both in this country and 
abroad, the Society’s rules for boilers and unfired 
pressure vessels, such as air receivers, were revised, 
and fusion welding by the electric are or oxy- 
acetylene process was no longer prohibited for 
plates in tension. At the same time, with the 
Society’s increased activities in connection with 
non-marine work, it was found necessary to 
legislate for the welding of pressure vessels intended 
for land purposes, and accordingly there were 
issued ‘‘ Tentative Requirements for Fusion- 
welded Pressure Vessels Intended for Land Pur- 
poses,’ which were the first regulations of this 
nature to be published in this country and the 
Continent. Since that date numerous welded 
pressure vessels, including boiler drums, steam 
containers, chemical reaction chambers, air 
receivers, high-pressure autoclaves, condensers, 
evaporators and other pressure vessels forming 
part of oil refinery plant, refrigeration plant, &c., 
have been constructed under the supervision of the 
Society’s surveyors at home, on the Continent and 
in the Americas. 

The extensive experience so gained in land work 
gave added confidence in the reliability of fusion 
welding and its suitability for marine purposes, and 
in 1938 rules were issued for welded pressure vessels, 
applicable to marine installations. 

It is necessary to emphasise that the welding of 
high-class vessels, such as boiler drums and shells, 
is a specialised branch of the welding industry. 
The work is of such importance that, so far as 
Lleyd’s Register of Shipping is concerned, this 
class of work can be accepted only provided the 
vessels are made byapproved firms who havecarried 
out a comprehensive series of tests to demonstrate 
the corisistency and quality of their welding work. 

There are now several oil tankers, built in the 





U.S.A. and classed with Lloyd’s Register, fitted 
with water-tube boilers having fusion-welded 
drums and working at steam pressures of 400- 
625 lb. per square inch and 750-835 deg. Fah. 
superheat temperatures, while new liners recently 
completed in that country are fitted with water- 
tube boilers each having three welded drums, the 
working pressure being 500 Ib. per square inch and 
superheat temperature of 750 deg. Fah. The first 
passenger liner in this country to be fitted with 
boilers having fusion-welded drums was completed 
on the Tyne about a year ago. 

It can be claimed that, without welding, some of 





the latest advances in steam generating plant could 


never have been made. As an example of this 
mention might be made of the Loeffler and Sulzer 
high-pressure boilers, and the Velox steam 
generator, the main components of which involve 
a considerable amount of welding. 

Reference should also be made to the Society's 
close association with important developments and 
progress made in recent years in the adoption of 
welding as a substitute for casting in the frame- 
work of main propelling and auxiliary machinery, 
such as bed-plates and columns in oil engines, 
stator frames, armature hubs, and “ spiders ”’ in 
electrical machinery ; also low-pressure turbine 
casings, gear cases, and gear wheel centres. 








The Ross Dam, U.S.A. 
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(Continued from page 76, January 31st) 


N the right or north side of the gorge the con- 
tractor placed most of his operating equipment 
and plant—Fig. 6—and to do so it was necessary 
for him to excavate shelves on the steep granite 
slope and to employ timber cribbing and trestles to 
fill and to span some of the deeper irregularities of 
the rock. The very important compressor plant 


area of 724 square feet. That tunnel passes through 
the north wall of the gorge. The tunnel was 
driven with the aid of a drill carriage mounted on a 
truck. The Skagit is subject to sudden or flashy 
floods, the water coming from the snow-clad 
slopes of the high peaks of the Cascade Mountains, 
and much difficulty was met in blocking and turn- 





Fic. 6—-WORK IN PROGRESS AT NIGHT 


was set on an outjutting shoulder of rock on the 
north slope of the gorge about 50ft. above the 
river. With that plant in place the contractor was 
able to start on the driving of the diversion tunnel 
966ft. long, unlined, and with a minimum sectional 
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ing the swift-running waters into the intake of the 
tunnel. After a number of failures the contractor 
strung on anchored cables a succession of boulders 
of l-yard and 14-yard sizes and drew them across 
the sweep of the stream. This served to slow up 
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the current sufficiently to make possible the 
effective placing of diversion fill. The rock-filled 
timber crib structure of the upstream cofferdam 
was then extended out from the shore and across 
the river, sealed with a cut-off of sheet piling, and 
then made water-tight with a covering of clay and 
gravel fill. The downstream cofferdam was made 
up of a rock-filled crib reinforced on its lower side 
with steel sheet piling. 

At El. 1409 the contractor, by considerable rock 


bulk cement which arrived in box cars was dis- 
charged from those cars by a portable remote 
control unloading machine, and the cement was 
pumped into a 5000-barrel silo adjacent to the 
mixing plant. The pipe line delivering the cement 
from the cars had a rise of 125ft. 

The mixing plant contained automatic batchers 
for handling cement, five different sizes of aggre- 
gate and water. The concrete was mixed by two 
4-yard tilting units, designed for front charging and 














FIG. 8—DOWNSTREAM FACE OF DAM 


excavation, cleared a shelf on which to lay a 
double-track runway, 500ft. long, on which to 
move his cableway head tower, 75ft. high, which 
supported a high-line cable that was anchored at 
the opposite side of the gorge, 744ft. distant, at 
El. 1472, the tail anchor being secured to solid 
rock. The main cable was of 3in. diameter ; and 
with the head tower travelling on an are, with the 
tracks 49ft. apart, the high line could be moved to 
any point for the placing of concrete anywhere 
except within one small sector close below the 
anchorage. The double tracks of the head tower 
runway took the load imposed, while a separate 
intermediate rail took the thrust. The travel of the 
head tower was effected with a 75 H.P. motor, and 
there was also a 25 H.P. motor-driven compressor 
that furnished air for the pneumatic brakes. A 
400 H.P. slip-ring motor, operated by a 2300-volt 
current, was the means of actuating the movements 
of the 25-ton carriage travelling.on the high-line 
cableway and for hoisting work. The carriage was 
operated by remote control from a tower at 
El. 1310 on the south side of the gorge, where the 
man in charge commanded a full view of the 
dam site and the work in hand. 

All cement for the construction of the dam was 
furnished by the city of Seattle, but the contractor 
was obliged to provide the aggregates. He 
obtained them from a bar on the left bank of the 
river, upstream of the dam, which he made 
accessible by building more than 3 miles of road, 
with a maximum gradient of 7 per cent., and 
through two bridges across the Skagit River and 
one across Ruby Creek, in the run between the 
aggregates plant and the dam site. 

One of these suspension bridges is supported 
on two 3in. cables and was used by trucks in 
crossing the river upstream of the dam site. The 
other suspension bridge across the river supports a 
section of the belt conveyor, 2237ft. long, that 
carries the sand and gravel from the aggregates 
plant to the bins of the mixing plant at the dam. 
All concrete for the dam was carried by an 8 cubic 
yard cableway bucket, and the bucket was moved 
outward and downward to the point of deposit and 
then raised and carried back to the loading station 
in from four to five minutes. It is said that an 
average of 2000 cubic yards of concrete was placed 
during a working day. <A suspension bridge, 200ft. 
long, just upstream of the dam, was built to afford 
ready access across the gorge to the remote control 
station of the high-line cableway. That bridge 





also carried floodlights and air and water lines. The 





discharging. The mixed concrete was discharged 
into a hopper directly below the mixers, and that 
hopper, in turn, dumped the concrete into a car, 
moved by cable up and down a short but steep 
inclined track, at the lower end of which an 8-yard 
cableway bucket was successively spotted for filling. 

All cement was furnished by a single cement 
company at a unit price to the city of 1-88 dollars 


is capable of impounding 100,000 acre-feet of 
water in the reservoir so created. Of more than 
common interest are the provisions that have been 
made in the existing structure to effect consolida- 
tion between it and the intermediate and the 
ultimate third stage of the dam—Fig. 8. To this 
end, to quote the principal engineer for the city : 
“Vertical and horizontal keys have been con- 
structed on the downstream face, and a system of 
depressions on the horizontal surface at the top of 
the present undertaking. Expansion and con- 
traction will be taken care of by incorporating 
vertical, radial, contraction joints along the axis 
of the dam, spaced at 50ft. intervals, and equipped 
with copper bellows type grout stops and water 
seals and galvanised iron grout stops. Vertical 
keys will take care of horizontal shear. Grouting 
the contraction joints will be done through a 
system of grout pipes.” The vertical and hori- 
zontal keys on the downstream face consist of a 
succession of rectangular recesses that produce a 
chequerboard effect. Similar mortises on the down-. 
stream face of the surmounting intermediate stage 
of the Ross dam will lock the concrete of the pre- 
dominant mass of the third stage of the structure to 
the two earlier stages of the dam. 

- According to a report recently made by the 
Department of Lighting, plans are now in prepara- 
tion for the completion of the second unit or stage 
which will be needed by the time the work is 
finished. This addition is counted upon to further 
equalise the run-off, and will, so it is said, virtually 
double the kilowatt-hour output of the generators 
now installed. The second stage will increase the 
height of the dam 150ft., will require the placing 
of approximately 330,000 cubic yards of concrete, 
and the work will entail a further outlay amount- 
ing to about 3,750,000 dollars. Plans for the third 
stage of construction have not yet been completed, 
but the ultimate crestline will be at El. 1728, and 
will increase the height of the dam 213ft. above the 
top of the second stage of the structure. At present 
the base of the dam has a thickness of about 199ft., 
but the addition of the third stage will greatly 
increase the cross section of the dam and produce 
a base thickness of 545ft., and the crest will have a 
width of 40ft. 

The amount of concrete to be placed in the final 
stage of the Ross dam will exceed several times the 
concrete that will have been put in the first and 
intermediate stages of the structure. To quote 
from the report of the principal engineer: ‘‘ The 
foundation of the dam consists of good, sound 





granite, which is of outstanding quality (Fig. 9). 








FIG. 9—SITE OF DAM IN APRIL, 


per barrel in bulk and at 2-38 dollars when sup- 
plied in sacks. All told, the recently completed 
first stage of the Ross dam called for the pouring 
of approximately 325,000 cubic yards of concrete 
to bring the crest line of the structure to El. 1365. 
The effective height of the structure has been 
further increased 15ft. by the erection of a tempo- 
rary timber crib dam—Fig. 7. In this condition 





the Ross dam has a total height of 305ft. and 


1939 


The rock was cut in radial steps which serve to key 
the present state of the dam to the canyon walls. 
The rock at the bottom of the pot hole is at 
El. 1075, and converges on both sides and the 
bottom towards the downstream face, thus giving 
the whole structure an excellent wedging effect.” 
The ultimate dam will be of a heavy gravity arch 
type, and will be developed along lines of con- 
servative engineering practice. 
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A by-pass tunnel was driven, during the construc- 
tion of the present stage of the Ross dam, approxi- 
mately 20ft. upstream from the right abutment, so 
as to intercept the diversion tunnel, and in that 
by-pass tunnel two steel pipes, each 6ft. in diameter, 
were installed and equipped with two 8ft. by 6ft. 
Broome gates, which are protected by a trash rack. 
This by-pass will be used to control the elevation 
of the water in Diablo Lake. The diversion tunnel, 
since the completion of the existing dam, has 
temporarily been plugged above the by-pass 
tunnel. Before the construction of the second 
stage is started, however, this temporary plug 
will, be opened, and then the present diversion 





vided for each set of pipes on the downstream face. 

Because the Ross dam is to play an important 
part in flood control of the Skagit River, the city 
of Seattle was given a Federal grant of 3 million 
dollars by the Public Works Administration, and 
the city matched that Government grant by a sale 
of utility revenue bonds to the amount of 
4,956,602-88 dollars. Preliminary work was 
started on the undertaking during the first half 
of December, 1936. 

The General-Shea-Columbia Construction Com- 
pany is a combination formed by the Columbia 
Construction Company, Inc., of Bonneville, Ore., 
the J. F. Shea Company, Inc., of Portland, Ore., 





FiG. 10-WATER FLOWING OVER ROSS DAM 


tunnel, in combination with the two 6ft. by-pass 
pipes, and two temporary 6ft. by 8ft. openings at 
El. 1284, will make it possible for the contractor 
to control the water upstream during the construc- 
tion of the second stage. When the second stage 
is completed, the diversion tunnel and the two 
temporary openings at El. 1284 will be plugged 
permanently. The control of the flow into Diablo 
Lake from the reservoir above the Ross dam will be 
effected by means of the two 6ft. pipes in the by-pass 
tunnel and by two 6ft. pipes that will be installed 
at El. 1340. Broome gates are to be used on the 
upstream face of the pipes and a combination of 
a needle valve and a butterfly valve will be pro- 





and the General Construction Company, of Seattle, 
Wash. The members of the staff of the Depart- 
ment of Lighting who have been engaged on the 
Ross dam as keymen are E. R. Hoffman, superin- 
tendent of lighting; W.. J. McKeen, assistant 
superintendent ; William B. Wolfendale, principal 
engineer, in charge of design and construction ; 
and P. M. Trueblood, senior engineer and designer. 
The Department has been represented in the field 
by C. G. Will, senior engineer, in charge of con- 
struction, and H. F. Faulkner, engineer, of concrete 
control. The contractor in the field was represented 
by C. W. Wood, general superintendent, who was 
assisted by P. P. Patton and A. J. Lewis. 








The Brenner Railway 


T= recent reports of activity by the German 
Air Force from bases in Sicily prompts an 
inquiry as to the means of communication avail- 
able between the two ends of the Axis. It is well 
known that these are being quite heavily used for 
the transport of supplies which have to come 
overland owing to the almost complete blockade 
of the approaches to Italy by sea. When the 
British Government decided early in 1940 to stop 
the export of German coal by sea to Italy, Germany 
undertook to meet Italy’s needs of approximately 
a million tons of coal per month by use of the land 
routes. At that time the routes available were two 
through Switzerland, the Gothard and the Loetsch 
berg-Simplon lines ; three connecting Germany, or 
rather Austria, directly with Italy, namely, the 
Brenner, San Candido and Tarvisio, to label them 
with the names of the frontier stations ; and three 
railway routes entering Italy from Jugoslavia. 
All the available routes have been used for the 
coal and other supplies which are not technically 
war material and can therefore pass through neutral 
territory, but only those three routes which avoid 
other countries are at present likely to be used 
for arms, and for military and Air Force personnel. 
It is true that the railway connecting France with 





Italy vid Modane and the Mont Cenis tunnel, and 
possibly also the line along the Mediterranean 
coast, are now at the disposal of the Axis, but the 
extreme shortage of coal and the present general 
situation of the French railway system make it 
unlikely that any very important quantity of 
traffic will reach Italy vid France in the near future. 
The importance of the three direct routes is there- 
fore obvious. 

Of these three lines the Brenner is by far the 
most important, because it is the only one which is 
double tracked, and indeed it is the only wholly 
double-tracked railway between Germany and 
Italy except the old Austrian Siidbahn main line 
from Vienna to Trieste, which now runs through a 
portion of Jugoslav territory. The Brenner line 
is electrified throughout its more steeply graded 
sections, and indeed on the German side for some 
considerable distance beyond. The Tarvisio line 
is electrified only on the Italian side, and although 
efficiently operated its capacity must be well below 
half that of the Brenner. As for the San Candido 
route, this is wholly steam operated and, as may 
be seen from the accompanying sketch map, is little 
more than a branch from the main Brenner line. 

Innsbruck is the northern starting point of the 





Brenner route proper. Here the railway leaves the 
Inn valley, which it has followed from Rosenheim, 
and begins the 25-mile climb to Brennero, the 
difference in altitude being from 1795ft. at Tnns- 
bruck as against 4501 ft. at the summit of the pass. 
There are no spectacular engineering works, such 
as the Trisanna bridge on the neighbouring 
Arlberg line, or the well-known series of spiral 
tunnels on the Gothard, although the railway is 
unmistakably of Alpine character. On the north 
side the ruling gradient is 1 in 39 and the greater 
part of the climb is at this gradient or only slightly 
easier. The railway is built for the most part on 
the eastern side of the valley and is generally well 
above the floor of the somewhat narrow valley of 
the River Sill. There are several bridges over this 
river and its tributaries. Between Innsbruck and 
Brennero there are a number of tunnels, one of 
which, between St. Jodok and Gries, is of the spiral 
type, but this line, unlike most of the other Alpine 
railways, actually goes over the summit of the pass 
and therefore there is no tunnel marking the highest 
point. 

Immediately before reaching Brennero the line 
crosses into Italy and the passenger in a through 
train is handed over from the Deutsche Reichsbahn 
to the Ferrovie dello Stato. Brenner station was 
rebuilt a short time before the war. This was 
necessary for a number of reasons : first, the station 
was not built as a frontier, both sides of the Brenner 
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pass then being Austrian ; secondly, certain special 
arrangements were necessary owing to the change 
in the system of electrification ; and thirdly, the 
growth of traffic had rendered improved facilities 
desirable. Even so, the accommodation, although 
adequate, is far from generous. There is a small 
double-ended yard adjacent to the passenger 
tracks, which enables freight trains to stand whilst 
undergoing examination and whilst customs and 
other formalities are attended to ; no marshalling 
is normally carried out and if congestion is to be 
avoided it is essential for standing time to be 
kept very low ; indeed, for this reason it has been 
the practice for part of the customs examination 
on certain traffic to be carried out at Innsbruck. 
There is a small engine shed at the south end of the 
station for Italian locomotives, but no such accom- 
modation is provided on the German side, all the 
German locomotives working over the Brenner 
being shedded at Innsbruck. 

The descent into Italy is somewhat more easily 
graded than the northern portion of the line, the 
maximum gradient being 1 in 44-4. The whole 
of the southern portion of the Brenner line as far 
as Bolzano, where the more steeply graded section 
ends, has been built with fewer difficulties, and 
although of mountainous character, has no engi- 
neering features of special note. 

Bolzano is of some importance from the railway 
point of view, as there is adjacent to the passenger 
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station a marshalling yard comprising some 
fifteen to twenty tracks; the principal engine 
depét, with repair facilities, for electric locomotives 
is also situated there. The yard is used largely to 
enable the loads of freight trains to be reduced or 
increased, as somewhat heavier trains can be worked 
over the more easily graded line southwards to 
Trento and Verona. 


POWER SUPPLY AND OPERATION 


Although both approaches to the Brenner are 
electrified, the only features which they have in 
common are that hydro-electric sources of power are 
used in both cases. The systems are quite different 
and entirely unconnected. On the German side 
single-phase current is supplied for traction pur- 
poses at 15,000 volts, 16% cycles; on the Italian 
side three-phase currents at 3700 volts, 16% cycles. 
Power on the German side is derived from the power 
stations of the former Austrian Federal system, 


rather cramped. Any increase of facilities could 
only be provided at great expense. There is, of 
course, the added complication of snow in winter, 
but protection works are provided at those few 
places where there is any risk of avalanches. 
Interruptions to traffic on account of snowfall are 
rare, and with the heavy traffic now passing only 
some very abnormal condition would be likely to 
cause serious delay. Should, however, the line be 
blocked for more than a few hours, the consequences 
would be very far-reaching, as there are few sidings 
where trains could be held back, and it is no exag- 
geration to say that the effects of any serious 
stoppage would be felt at least as far north as 
Munich and as far south as Verona. Apart, how- 
ever, from accidents, the line is of high capacity 
and traffic could be maintained at the rate of two 
trains per hour for long periods. Shortly before 
Italy entered the war, but when very heavy coal 
traffic was being carried, there were three daily 
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of which Achensee is perhaps the more important 
for the Brenner traffic, and so far as concerns the 
lines in Bavaria from the Walchensee station ; the 
Bavarian and Austrian power stations are now 
interconnected for railway supply purposes. On 
the Italian side at least five power stations, mostly 
comparatively small, are drawn upon to meet the 
power requirements of the line, although the actual 
consumption is reduced slightly by the employ- 
ment of regenerative braking, which has not 
hitherto been found satisfactory for the single-phase 
electrification. Although the three-phase system 
possesses certain advantages besides the ability to 
use regenerative braking, it suffers from the draw- 
back that two overhead wires, insulated from each 
other, are essential for each track, and certain 
special precautions have to be taken at junctions 
to ensure that contact is maintained by the loco- 
motive pantographs with both wires. The existence 
of these separate systems has also given rise to 
special difficulties at Brennero. 

The Austrian and Italian electrification schemes 
were completed in 1928. For a time only Italian 
electric locomotives ran into Brennero, the, Austrian 
locomotives being detached at Brennersee, on the 
Austrian side of the frontier, trains being worked 
over the intervening half mile by steam loco- 
motives. This arrangement was highly incon- 
venient for the Austrians and Italian agreement 
was eventually obtained for the Austrian wires to 
be carried right up to Brennero station limits so 
that southbound trains could then coast, with 
lowered pantographs, into the station; for the 
reverse direction a short length of Italian track 
was electrified on the single-phase system to 
enable trains to start out of Brennero station with 
single-phase locomotives. When a single-phase 
electric locomotive came to a stand under the three- 
phase wires, or vice versd, it had to be treated as a 
vehicle and shunted by a steam locomotive or 
pushed by an electric locomotive of the other 
system, back on to a section of line with the appro- 
priate overhead wire. This method of working has 
now been somewhat modified as switching arrange- 
ments have been introduced, whereby certain 
portions of the track at Brennero station can be 
supplied with either type of current. 

Apart from the slight inconvenience caused by 
the two systems of electrification, the only difficulty 
affecting operation is that the small amount of 
level ground, at any rate between Innsbruck and 
Bolzano, leaves little room for loops, sidings and 
yards and makes some of the station lay-outs 
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express passenger trains over the route in each 
direction, with through carriages between Germany 
and Italy and on the Italian side there were six 
or seven semi-fast or stopping trains in each direc- 
tion in addition, and it is known that the adver- 
tised passenger service was being run punctually 
early last summer. Winter conditions and the 
effects of war in Italy may have caused certain 
difficulties, but there is no reason to doubt that the 
Brenner still remains an efficient railway of the 
highest importance for German-Italian traffic. 








Sixty Years Ago 





THE Sotway Vrapuct ACCIDENT 


THE viaduct stretching across the Solway Firth 
from Bowness was begun in October, 1865, and 
finished in June, 1868. It carried a single line of 
rails, although the foundations and some of the 
piers for a double line also existed. It had a total 
length of 1940 yards and consisted of 192 spans of 
30ft. each and twelve of 5ft. From low water to 
the rail line measured 35ft. The bridge consisted of 
wrought iron lattice girders carried on cast iron 
columns, and both in size and construction bore a 
close resemblance to the ill-fated Tay Bridge. It 
was designed by Messrs. Brunlees and McKerrow, the 
contractors being Waring Brothers and Eckersley, 
of London. For some years after its erection the 
viaduct gave little or no trouble or anxiety. In the 
early part of 1881, however, a severe frost set in, 
ice 6ft. to 12ft. thick forming in the estuary to such 
an extent that at one time it was almost possible to 
walk across on it from one shore to the other. A 
thaw followed and the ice broke up into large blocks. 
One block was said to have measured 27 yards square. 
As the tides ebbed and flowed the ice blocks moved 
up and down the estuary with a speed said to have 
reached as much as 10 knots. The blocks were 
dashed against the piers. On the night of January 
29th, 1881, watchmen on duty heard in the darkness 
sounds which led them to believe that the bridge 
had sustained damage. When daylight came they 
found that five of the spans had been destroyed 
and that the piers of others had been damaged. 
Further destruction occurred on the succeeding 
days up to February 2nd. Ultimately, in addition 
to many damaged piers, the viaduct was pierced with 
a gap 50 yards wide towards the Scottish end and 
one 200 to 300 yards wide towards the Cumberland 
end. Thanks to the alertness of the watchmen the 
accident was unattended by loss of life or injury. 
An inquiry conducted by Major Marindin was duly 


had been a mistake to construct the piers so closely 
together that the ice could not pass between them. 
Commenting on the accident and the report, we said 
that it was easy to be wise after an event. Never 
before had the ice in the Firth broken up in the way 
in which it did in January, 1881, and never before 
had the bridge given cause for anxiety. Neverthe- 
less, the accident, once again emphasised the well- 
known saying that with rivers the impossible was sure 
to happen and must be provided against. 








An Unusual Pump Test Experience* 


THE occurrence of a test which there is any reason 
to suspect is extremely rare, but an interesting and 
rather extreme case occurred recently which illus- 
trates the kind of possibilities that need to be guarded 
against. The subject of the test was an inclined- 
shaft, axial-flow pump ; an integral part of the plant 
was an easy bend giving horizontal discharge. The 
pump was drilled for a permanent gauge connection 
just upstream from the discharge flange. On the 
test set-up a straight length of pipe was connected 
to the discharge flange. As a wartime compromise a 
pipe slightly smaller in bore than the pump discharge 
was used as there was none available of the full bore ; 
a second gauge connection was provided some way 
along this pipe. It was, of course, realised that 
results of meticulous accuracy would not be obtained, 
but no great inaccuracy was expected. The startling 
result was that the gauge near the pump flange 
showed about 4ft. greater head than that on the 
Straight pipe, but it was the latter which conformed 
to the expected performance of the pump, and had 
the former been accepted as correct a pump efficiency 
of well over 95 per cent. would have been shown. 
It is also to be noted that the entire velocity head, 
as calculated by assuming uniform velocity distribu- 
tion over the pipe section, was considerably less 
than 4ft. 

The pump in. question was urgently required, 
so only a brief research could be carried out in the 
attempt to learn the causes of so strange a result. 
However, enough was discovered to show that it 
was due to the combination of the differences of 
water velocity at different radii in the waterway 
(a feature necessarily present at most outputs in 
an axial-flow pump) ; the bend (though an easy one) ; 
the presence of ribs in the bend (which were necessary 
to enable the said bend to act as pedestal for the 
motor), and the slight reduction in waterway diameter 
downstream of the gauge tapping, due to the use of 
smaller bore pipe already referred to. This case is 
the more remarkable as the more usual experience 
is that a gauge tapping at a pump discharge gives a 
reading lower than one placed in accordance with 
British Standard, ‘‘one to four pipe diameters from 
the outlet flange.” 








LLOYD’S REGISTER AND AMERICAN 
SURVEYS 


Ir was recently made known that a number of 
American ships, mainly cargo vessels, which have 
been laid up in the United States, are to be com- 
missioned on British account. The work of classifying 
these ships, The Times shipping correspondent 
states, is to be undertaken by surveyors of Lloyd’s 
Register of Shipping, with a view to their classifica- 
tion in the Register book. Survey work is also to 
be undertaken in connection with the construction 
on the Atlantic and Pacific coasts of new tonnage 
on British account. Surveyors of Lloyd’s Register 
of Shipping who have ‘regently left this country for 
America, will re-establish contacts of the happiest 
kind which were actively developed during the last 
war. In the great building campaign of those years, 
British surveyors learned to respect the energy and 
enterprise of American shipbuilding firms, while 
United States shipbuilders paid generous tributes 
to the skill and character of British surveyors, who 
brought wth them first-hand knowledge of the latest 
practice of British shipyards. During the last war 
the organisation of Lloyd’s Register of Shipping 
was greatly expanded on the Atlantic and Pacific 
coasts of America, and also in the shipbuilding 
centres of the Great Lakes. That organisation is 
now being revived with the object of meeting the 
increasing demand for survey work of various kinds, 
in connection with the growing amount of tonnage 
which is being acquired on British account. The 
task of classifying some of the laid-up tonnage 
will no doubt present its own difficulties, as it will 
not be easy to maintain to the full the high standards 
of classification which are insisted on by the Register. 
While it may not be possible to insist on require- 
ments which may take time to fulfil, it will be the 
task of the surveyors to ensure that the ships taken 
over are seaworthy, and are well fitted for the 
employment which will be assigned to them. 





* Extract from an article in the January number of Allen 











held, but the only conclusion reached was that it 
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INDUSTRIAL REGISTRATION 


THERE are a great many people in the world who 
would rather take orders than take responsibility. 
They will do what they are told, but they will not 
volunteer to do it. Germany must be full of people 
of that kind. They like to be ordered about, to be 
drilled and subjected to superior officers. In this 
country we are different ; the volunteer has always 
seemed to us to be better than the pressed man. We 
like people to come forward to do their duty ; we 
do not respect them quite so much when they 
have to be told to do it, however well they may do 
it then. But the voluntary system has defects in 
certain circumstances. Inequalities of service and 
sacrifice accompany it, and where the welfare of 
the State is concerned, there are a great many who 
insist that service should be equally incumbent 
upon all. They refuse to volunteer because they 
observe that others have not done so. They ask, 
““ Why should I become a warden or a fire watcher 
or a Home Guard, when so-and-so, who has as much 
time on his hands as I have and being a richer man 
has more at stake, is not one ?’” There is no logical 
answer to that question. It cuts right across the 
voluntary principle on which Britons have rather 
prided themselves. If all who are not ina position 
to volunteer will not do so, then, if equality of 


9¢| the whole country for war. 


98! ence to contain the tools. 





service is to be insisted on, there is nothing for it 
but compulsion. The Government came to that 
conclusion, rather unwillingly, when war was 
imminent, and conscription for H.M. Forces was 
introduced. But the other numerous services on 
which the State relies have remained until now 
practically voluntary. The Government has been 
given the powertocompel, but it hasnot exercised it. 
It has even resisted pressure to do so. Over and 
over again the Cabinet has been urged to use its 
power ; to requisition the services in some capacity 
of every able-bodied man and woman ; to mobilise 
It appears that at 
length it is going to do so in one vitally important 
matter, the supply of workpeople to munition 
factories. 

There has been a good deal of misunderstanding 
about this matter. The papers have been full of 
letters from all sorts of people, some of whom should 
have known better, demanding that full use should 
be made of man-power in our factories ; that every- 
body should be employed. They did not say how 
or where. They never asked themselves if there 
were enough tools for the millions of extra workers 
to operate, or if there were shops enough in exist- 
They were blind to the 
fact that you cannot employ people without the 
means of so doing ; that one must have not only 
plant and machinery, but materials, and that such 
things cannot be accumulated in a day. The 
Government was not in a position to do what these 
people wanted done. Now, however, Mr. Churchill 
has given the welcome news that fresh factories are 
ready for the workers. That is why the question 
of labour has come to the fore in the last few weeks, 
and why Mr. Bevin has virtually agreed to accept 
the principle of conscription for production. On 
Wednesday, January 29th, the Production Execu- 
tive of the Cabinet conferred with representatives 
of the British Employers’ Confederation and the 
General Council of the Trades Union Congress. 
Mr. Bevin was in the chair. The discussion turned 
upon details associated with industrial registra- 
tion on the presumption that such registration will, 
in fact, take place. But Mr. Bevin is clearly not 
happy about giving up the voluntary system. 
“There was a conviction,” he said after the con- 
ference, ‘that while direction might have to be 
used in certain circumstances, if the maximum 
output was to be achieved the willingness of the 
people must be encouraged. He would make the 
most he could of voluntary effort, but he wanted 
an immediate response to fill vacancies which were 
Lonnie now.” He added that he could not wait 
till the whole registration scheme was worked out, 
but that he would do in certain trades what he had 
done in engineering some months ago and have an 
industrial register made. It seems that he had 
specially in mind the shipbuilding industry. But, 
that apart, it is- probable that his first step will be 
to make an Order for the general registration of 
women. 

In the utilisation of the man-power of the 
country two objects have to be considered—the 
maintenance of a huge fighting force and the pro- 
duction of the vast quantities of materials that 
force needs. Furthermore, our export trade cannot 
be allowed to fall to pieces ; it is imperative that 
it should be kept at as high a figure as circum- 
stances will permit. Hence, it comes about that 
the conscription of men for industry is a difficult 
problem. But the provision of women is far 
easier. In the first place, it is not improbable that 
the voluntary system has provided and will con- 
tinue to provide all those women, in all classes of 
life, who are required by the fighting forces. In 
the second, we are by no means certain that any 
compulsion will be required to bring women into 
industry. In the Four Years War they served 
willingly, and there is little reason to doubt that 
they will do so again, once the works are thrown 
open to them. We are more anxious about the 
attitude of employers and trades unions than about 
the women themselves. It is likely that in many 


cases women will have to replace men, either to| in 


permit the latter to join the Forces or to effect a 
better distribution of skill amorgst the numerous 
factories. That will be distasteful to employers and 
unions ; yet we are confident that when the neces- 


sity is appreciated, both of them will make the 





sacrifices that will be called for. But whether or 
not the voluntary system would provide the neces- 
sary number if all opposition or indifference were 
removed, there can be no objection to the registra- 
tion of women. If it does nothing else, it will put 
the Government in possession of facts about the 
available woman-power of the country, and so 
enable Mr. Bevin to apply at once the principle of 
compulsion if it should be found necessary. 


The Dive-Bomber versus The Navy 


THE recent attack in the Sicilian Channel of the 
Mediterranean on elements of our fleet by German 
dive-bombers has heavily underlined the import- 
ance of full consideration being given to this form 
of warfare. The locality is one in which it would 
have been easy for the Italian Air Force to operate 
at any time during these many months past and 
the target one which did not hesitate to show itself 
in waters well within reach of their aerodromes. 
But the Italian Air Force for some reason did not 
feel attracted to the task ; it is not difficult to see 
what that reason was. Such attacks are exceed- 
ingly dangerous to the attackers. This was clearly 
manifested during the recent engagement by the 
considerable numbers of hostile aircraft destroyed : 
the resulting account sheet—like all others—has 
its two sides, credit and debit, and there were sub- 
stantial items to offset the ultimate loss of H.MLS. 
‘Southampton ’”’ and the damage to H.M.S. 
** Tilustrious.”’ 

Of dive-bombing the essential characteristic is 
the greatly increased accuracy of attack obtain- 
able by the airman if he has courage enough to 
dive his aircraft right down into the storm of point- 
blank gunfire directed against him, and to release 
his bomb when close to the target. Nevertheless, 
such bombing loses most of its efficacy when met 
by A.A. guns manned with equal courage and 
determination. In diving attacks the force of 
gravity deflects the bomb from that straight line 
which is tangent to the path of the aircraft at the 
moment of bomb release, and that same force will 
equally deflect the path of the A.A. shell from the 
direct line in which the gun is pointed ; when this 
force is given sufficient time, when the attack is 
not pressed home, when, for instance, the bomb is 
released, say, at 3000ft. instead of 1000ft., those 
deflections from the straight path reduce seriously 
the accuracy of aim, and in consequence the risk 
of danger to either target becomes vastly less. For 
the dive-bomber to make a really effective attack, 
the release of the bomb must be withheld till the 
last second, despite the immensely enhanced 
danger in so doing. As such dives have a steep- 
ness which is commonly in the neighbourhood of 
45 deg. and since the speed of the aeroplane (e.g., 
the “ JU.87”’) at release can be put at about 
400 foot-seconds, it is not difficult to estimate how 
low the aircraft dare descend before being com- 
pelled to pull out with all the rapidity which the 
physiological limitation of “acceleration black- 
out ” will permit. If the pilot should allow the 
dive to continue until his aeroplane is below the 
500ft. level, he will barely have room to pull out 
before hitting the sea. There is besides the risk of 
striking some part of the ship itself, hence his 
natural action will be to release appreciably higher 
than would otherwise be the case. Peacetime trials 
showed long ago how very accurate dive-bombing 
from 1000ft. could be against undefended targets, 
and although targets protected as are H.M. ships 
are very far indeed from being in this category, the 
ultimate limit of courage may be said to be reached 
when the pilot behaves just as though he was 
faced by no hostile action at all, in which case no 
doubt the peace-time standard of accuracy would 
be approached. On such matters as these it is easy 
to speculate in cold blood and such consideration is 
very necessary, but imagination would indeed be 
dull if it did not sense the dazzling degree of 
courage needed in action by those airmen who 
press home the attack against fearful odds, and of 
the A.A. gunners who steadily maintain the defence 
spite of the terrifying downward rush of the 
attacking aeroplanes and the sure knowledge that 
the hurtling bomb can be but a few seconds away. 

The damage to a ship by such an attack will 
depend on the kind of ship it is. The bomb’s 
striking velocity will be some 500ft. per second at 
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an angle of impact differing little from 45 deg. 
This may not sound very dangerous and in such 
conditions it is unlikely that serious damage would 
be done to any of the greater ships of a fleet, but 
smaller vessels might well suffer severely, particu- 
larly if the falling bomb were guided by chance 
into a more nearly vertical path by hitting on its 
way some part of the ship’s superstructure. But if 
dive-bombers courageously used can be a severe 
threat to the lesser surface ships, they have a very 
poor chance indeed of defending themselves ade- 
quately against modern types of fighting aircraft. 
The defensive measures used during the attempted 
employment of dive-bombers against this island 
are an indication of the effective remedy against 
the use of this weapon in the narrow reaches of the 
Mediterranean Sea. 








Obituary 
HENRY SELBY HELE-SHAW 


THE death of Dr. H. 8S. Hele-Shaw on January 
30th at the age of eighty-six closes a long career 
spent in furthering the education of engineers, in 
scientific research work, and in the development of 
numerous inventions. Dr. Hele-Shaw was widely 
known in engineering circles throughout the 
country. - The news of his death will be received 
with sincere sorrow, but it is impossible not to 
temper our regrets with the reflection that he had 





Dr. H. S. HELE-SHAW 


lived a long and full life in the course of which he 
had attained many honours and had accomplished 
much by which his name will be remembered. We 
think of him to-day as we knew him when he was 
at the height of his career, a man endowed with 
great mental ability allied with a keen sense for 
the practical side of engineering science. There 
were few subjects of interest to engineers to which 
Hele-Shaw could not contribute some information 
of importance, and if he was at times a little 
intolerant of opinions opposed to his own, he was 
always given a respectful hearing. 

Henry Selby Hele-Shaw was born at Billericay, 
Essex, on July 29th, 1854. In 1876 as an appren- 
tice engineer he received a Senior Whitworth 
Scholarship. His association with the education 
of engineers began in 1881, when he was appointed 
first Professor of Engineering at Bristol University 
College. He occupied that post until 1885, when 
he became the first occupant of the Harrison 
Chair of Engineering at Liverpool University 
College. He resigned from that position in 1894, 
but remained in the Lancashire area doing consult- 
ing and other work until 1903, when he left for 
South Africa to become the first Professor of Civil, 
Mechanical, and Electrical Engineering at the 
Transvaal Technical Institute. A year later, in 
1904, he was appointed Principal of that Institute, 
and in 1905 he was made Organiser of Technical 
Education in the Transvaal. On returning to this 
country, he devoted himself actively to the develop- 





which his scientific investigations had inspired in 
his active mind. 

While at Liverpool he was elected Chairman of 
the Liverpool Automobile Club and of the Self- 
Propelled Traffic Association. For the second- 
named body he organised in 1897 a series of com- 
petitive trials for heavy commercial motor vehicles, 
particularly those of the steam-driven type. It 
was at Liverpool, too, that he conducted the 
experiments on the flow of viscous liquids, on the 
results of which some of his later inventions, such 
as the stream-line filter, were based. He succeeded 
in showing that the flow of a viscous liquid, such 
as glycerine, flowing in a thin film between parallel 
glass plates, was, as revealed by means of threads 
of coloured liquid injected into it, identical, so far 
as could be measured, with the streamline flow of 
a perfect liquid, as predicted by mathematical 
analysis. The experiments not only confirmed the 
mathematical results, but provided solutions for 
certain problems of streamline flow which had so 
far proved intractable to theoretical analysis. An 
interesting development of these studies was the 
demonstration of the fact that the streamline flow 
of the liquid could simulate the lines of magnetic 
and electric force. By altering the thickness of the 
film at certain points he showed that the stream- 
lines could be changed in such a way as to repre- 
sént the alterations produced in a magnetic field 
by the presence in it of a paramagnetic or a 
diamagnetic body. Recently his methods of 
experimentation have been applied to study the 
manner in which metal flows while it is being drawn 
into wire through a die. In 1899 he was elected a 
Fellow of the Royal Society in recognition of his 
work on streamline flow. 

In addition to the streamline filter, which we 
have already mentioned, Hele-Shaw’s inventive 
genius found an outlet in a wide diversity of direc- 
tions, including the design of integrators, clutches, 
pumps, steering gear, hydraulic couplings, and 
joints for water mains. To the development of 
these inventions he devoted the latter part of his 
life. His interest in engineering education, how- 
ever, remained with him. To him, indeed, may be 
assigned a large measure of responsibility for the 
scheme of awarding National Certificates and 
Diplomas to students successfully completing 
prescribed courses in approved technical colleges 
and institutions. From 1921 onwards he was 
Chairman of the Joint Committee of the Board of 
Education and of the Institution of Mechanical 
Engineers charged with the duty of organising the 
scheme. In 1937 he instituted the Hele-Shaw 
Prize, which is awarded annually to students 
showing outstanding ability in the courses leading 
to the Certificates. 

Hele-Shaw was an active supporter of many 
learned societies, to the “ Proceedings *” of which 
he contributed more than one hundred papers on 
mathematical, physical, and engineering subjects. 
He was particularly prominent in the activities 
of the Institution of Mechanical Engineers, of which 
he was President in 1922-23, and by whom he was 
elected an Honorary Life Member in 1930. He 
was also a Past-President of the Institution of 
Automobile Engineers, of the Institution of Engi- 
neers in Charge, of the Liverpool Engineering 
Society, and of the Society of Model and Experi- 
mental Engineers. He was also a member of the 
Institution of Civil Engineers and of the Institu- 
tion of Chemical Engineers, and was a Founder 
member and member of Committee of the Royal 
Automobile Club. He was the recipient of numer- 
ous honours and awards from various bodies, 
including the Miller Scholarship, Watt Gold Medal, 
and Telford Premium from the Institution of Civil 
Engineers ; and the Gold Medal of the Institu- 
tion of Naval Architects. He was awarded the 
degree of D.Sc. by Bristol University and that of 
LL.D. by St. Andrews University. 


C. 8. RICHARDS 


CHARLES SypNEY RicHARDs died at Rio de 
Janeiro on January 28th, 1941. The cabled news 
tells us that he was drowned whilst bathing at 
Copacabana Beach. British foreign trade is thus 
deprived of the services of one of its most brilliant 
exponents and the country loses a man of out- 
standing ability and wide experience. 

Richards was born in 1884 and joined the 
Metropolitan-Vickers Electrical Company (then 
the British Westinghouse Company) in 1902. He 
had studied: at the Manchester School of Tech- 
nology and had already taken a First Class Honours 
Science Degree in the University of Manchester. 
For thirty-eight years he served his company and 








worldwide standing. During the 1914-1918 war 
he saw active service as Captain in the Army. 

Richards’ career is a record of pioneer work. He 
had a flair for opening up and making a success of 
new and often apparently unpromising export 
markets. His overseas experience began at the 
age of twenty-eight, when he first went to Russia, 
a visit repeated many times in subsequent years. 
He assisted in laying the foundations of British 
electrical export trade with that country before the 
last war, and in later years after the Russian 
Revolution he achieved conspicuous success in 
large-scale development of this trade. In matters 
dealing with the Russian market he was recog- 
nised as an expert. In 1922 he was appointed 
joint managing director of the Metropolitan- 
Vickers Export Company, and at this period, as a 
result of his visits to China and Japan, the Far 
East became an important territory for his com- 
pany. His elevation to the board of the Metro- 
politan-Vickers Electrical Company in 1933 did 
not restrict his overseas activities. In more recent 
years he devoted much of his time to European and 
Near Eastern markets and was one of those mainly 
responsible for developing trade with Poland and 
Turkey. He was always convinced of the import- 
ance of the Latin American markets, and in 
October, 1940, was appointed to represent the elec- 
trical industry on Lord Willingdon’s Mission to 
South America. 

His systematic visits to export territories in 
which he was interested, provided a key to his 
expert knowledge of how to compete successfully 
with foreign industry and to put Britain “ on the 





RICHARDS 


CHARLES SYDNEY 


map” as an exporter of electrical machinery. 
Richards’ mind was always focused on the national 
aspect and his advice was always at the service of 
British industry on matters of export trade, in 
which he was a recognised expert. 

He was a born diplomat and had the rare gift 
of never failing to understand and appreciate the 
views of others. This contributed in no small 
measure to his exceptional negotiating ability and 
helped to make a success of his dealings with men 
of all nations. Amongst Richards’ many qualities 
it may have been his adventurous spirit and 
courageous outlook which earned for him the 
admiration of a very large circle of friends at home 
and abroad. -His fine character, his personal charm, 
his cheery optimism and his unaffected manner 
endeared him to many who will long cherish the 
memory of his friendship. He will be greatly 
missed by his colleagues, who held him in deep 
respect and by his staff, to whom he showed unfail- 
ing kindness and whose warm affection for him will 
endure. 








AMERICAN MACHINE Toots.—From figures recently 
published in America it has been disclosed that the esti- 
mated output of the machine tool trade in the United 
States may rise from 170 million dollars a year before the 
war to a yearly turnover of some 600 million dollars in 
1941. Despite the magnitude of this planned expansion. 
the trade in the United States is being called on for still 








ment of numerous inventions of a practical nature 


took no small share in building it up to its present 


greater exertions, in view of the demands for the National 
Defence Programme. 
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Letters to 


(We do not hold ourselves responsible 


WAR AIMS 


Smr,—Colonel Kitson Clark’s article in THE 
ENGINEER of January Il7th recognises a very 
important problem, and he endeavours to cope with 
the position that is increasingly developing. We 
must all agree that having got rid of Hitler and 
his confederates, world-wide problems will definitely 
cause industry to face up to new conditions. 

Colonel Kitson Clark’s little discussion with his 
jobbing gardener, obviously an elderly family man, 
failed to bring to his mind the difference in the 
position, which he subsequently discusses, between 
employer and workman. The jobbing gardener 
did not ask for a share in the profits of the estate, 
or to have a part in the management; his chief 
request was for a maintenance of his home life and 
security, along with the freedom of life which normally 
obtains in a democratic country. 

Referring to Colonel Kitson Clark’s three points 
(1) that the employee should share the profits, 
(2) that the employee should take part in the manage- 
ment, (3) that there should be no employer other 
than the State. 

A good deal of reference is made in the article 
to “‘understanding.”” I do sometimes wonder if 
the working man’s actual desires are really under- 
stood. I am quite convinced that the bulk of the 
people working for their daily bread are not interested 
in @ share in the management; they do not want 
the responsibility that would go with it. Neither 
are they greatly interested in any scheme which 
is dependent upon a share of the profits; they much 
prefer to get a reasonable wage as a fair return for 
the work done. 

Taking these points one by one, I make the follow- 
ing remarks. 

(1) Human nature will never change ; selfishness 
and greed will always be present, and the incentive 
to increased efforts can best be obtained, therefore, 
by bonus payments for individual outputs, generally 
called piecework. This method will always get better 
outputs in work than any arrangement for sub- 
sequent payment from profits. This operates 
throughout our works, except in certain sections, 
where it is very difficult to formulate bonus or piece 
rates individually, and here we have run a shop 
bonus on the total output ; but I am quite convinced 
that this does not bring out the best output, for the 
reason that everyone shares without regard to their 
personal efforts, and the same fault would be present 
in a profit-sharing scheme. 

(2) Regarding a share in the management, the 
average workman does not really want the mental 
worry that goes with management. Nothing is 
more difficult than to find a man who will take 
responsibility. A true share in the management 
should not be confused with a workpeople’s repre- 
sentative merely holding a watching brief over 
working conditions, &c., and taking no active part 
in such management. Here, again, the type of man 
who is often chosen as a shop steward is simply the 
most talkative workman, the rest being more or 
less inarticulate, and for this reason such a man is 
put forward as their representative ; in many cases 
such a man is not the best type to look after the 
men’s interests. 

In this connection I do, however, feel that there 
is sometimes a lack of opportunity for the workman 
to pass his grievances through to those in authority. 
Often quite small matters vitally affect the happiness 
and willingness and, consequently, the efficiency 
of the workman, through non-expression. Complaints 
may be damped by the foreman and under-surface 
grumbling result, also magnification of minor troubles. 
This is an aspect which, in my opinion, might be 
often improved. Every firm should have some person 
or section to which all such works matters could be 
referred, knowing that they will have fair considera- 
tion and be fairly dealt with. 

The middle-aged workman is generally the most 
reliable because he has other interests such as home 
and family, which give him something to work for 
and maintain. On the other hand, the younger 
workman may be more vigorous, but he has not the 
same stake in life as the older man, and I think this 
section of workmen could be kept more contented 
and less affected by outside influences if welfare 
and social activities were fully catered for. We 


are not dealing with machines ; we are dealing with 


human minds. 
Every workman, with his limited wages, and 
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little opportunity for saving, always has a fear of 
the future, and the older he gets the more the desire 
grows for security, not only for himself, but for his 
home and family. Why should not a workman 
when he reaches the age at which he should be able 
to sit back and rest, be able to do so? His life’s 
labour has been given to the country’s service, and 
this indicates that a satisfactory pension or super- 
annuation scheme is desirable. More money is paid 
to the fit young men on the unemployment dole 
than to the worn-out server of the country, which 
does not seem just. 

What I am trying to indicate, is that attention to 
these human aspects would have a greater influence 
on the harmonious workings of the industry than 
shares in profit and management. 

(3) The question of private enterprises as against 
the State ownership is a problem which calls for a 
good deal of discussion. Individual effort and enter- 
prise is an incentive that no State employment can 
ever replace ; but, on the other hand, certain indus- 
tries are vital to the welfare of the country as a 
whole, and where conditions may arise which make 
the carrying on of such industries extremely difficult 
by their own efforts, to allow such industries to 
collapse or fall back to inefficiency is wrong. There- 
fore, State assistance should be available to enable 
a basic industry to survive and to be kept at a reason- 
able standard of efficiency. This has happened over 
and over again, when a little help and support by 
the State during critical times could have prevented 
it. Hence, whilst I am not in favour of State owner- 
ship, because the incentive for maximum efficiency 
is removed, I do not rule out completely the value 
of State assistance in the circumstances mentioned 
above. Ifa workman has to stand down, the country 
gives him some assistance until he can again be 
employed, and the same should apply to the industry 
upon which he is dependent for his re-employment. 

These are just a few remarks and thoughts, but 
a good deal of consideration to these problems is 
necessary. There is a danger of the “soap box” 
agitator breeding trouble after the war, and political 
parties may make decisions to control all industry 
because of such agitation, for the prevention of labour 
revolution. 

I sometimes think it would be a good thing if 
some of the problems of management, not only the 
difficulty of obtaining orders and producing them at 
a saleable price, but the troubles that arise through 
world-wide conditions and which are certainly not 
thoroughly understood, could be in simple ways 
explained to the normal British working man. 

I am firmly convinced that the British workman 
is a very reasonable fellow, and if he considers that 
he is getting a fair and square deal he will play his 
part; but by nature he is somewhat suspicious and 
is easily convinced that he is being exploited for 
the employers’ undue profit and gain. However, 
in the meantime, the Government are taking in all 
excess profits, and very high taxation in the future 
will effectually restrict profits. 


January 30th. OBSERVER. 


TOWN’S GAS FUEL FOR PETROL ENGINES 


Str,—It is with some diffidence that I intervene 
in the already triangular discussion on the question 
of “Town’s Gas Fuel for Petrol Engines.” Too 
often the latecomer to any dispute receives the blows 
of all the previously contesting parties ! 

I think that ‘“‘ Inquirer’’ does not quite realise 
the difference between adjustment for maximum 
power and adjustment for maximum economy. 
Let us consider an engine of, say, 80 cubic inches 
cylinder capacity, running at 1000 r.p.m. When 
adjusted (i.e., when the mixture ratio and ignition 
timing is adjusted) for maximum economy, the 
engine may carry a load of 10 B.H.P. at a fuel con- 
sumption of, say, 16 cubic feet per brake horsepower 
per hour. This is the full load of the engine at that 
particular setting of the gas/air mixture and ignition 
timing. But this may not be the maximum power 
that the engine can be made to do. If the mixture 
ratio is altered, and the ignition advance readjusted 
to suit, the engine could quite easily be made to 
develop as much as 12 B.H.P. still at the same speed, 
but the fuel consumption at all loads would be greater 
than at the previous setting. For example, at 
10 B.H.P. the consumption might well be as much 
as 17-5 cubic feet per brake horsepower per hour. 
In the former case, economy is the aim ; in the latter, 





a high output. In ideal cases these may go hand 
in hand, but the ideal is not always realised. 

Finally, ‘‘ Inquirer”’ asks ‘if full load does not 
mean full power, what does it mean?” It certainly 
does not mean maximum power. Full load is the 
rated output which an engine will carry, year in, 
year out. Over and above this, the manufacturer 
may leave an allowance of 10 per cent. for overload 
to be carried for periods not exceeding one hour. 
These are the rated outputs, and it is to these figures 
that I read Mr. Jones to have referred in his letter 
of December 9th. I think that Mr. Jones will probably 
agree that the engine he referred to, on which the 
experiments were carried out, could, in fact, be 
adjusted to give an output considerably greater than 
this for short periods. Such an output would properly 
be called the ‘‘ maximum power ” of the engine. 

The timidity with which I embarked on this 
letter has increased as its length has grown, and I 
have visions of finding myself between the upper 
and nether millstones, with ‘ Inquirer” diligently 
tending the sails to see that I do not escape. In 
deference to these fears, Sir, I trust you will allow 
me the discreet cloak of anonymity as I sign myself. 

Turrp Party. 


THE PSYCHOLOGY OF DISCOVERY AND 
RESEARCH 


Str,—I have read with interest in your issue of 
January 24th your comments on my article entitled 
*“Some Psychological Problems of the Scientific 
Worker,”’ which appeared in the January number of 
Occupational Psychology. Your criticism seems to 
be based on the common, but mistaken, notion that 
the vocational psychologist relies solely on tests 
for the success of his work. This does not hold for 
guidance and selection in the lowest level occupations, 
for even here tests must always be his servant, never 
his master. For guidance and selection in the case 
of professional occupations, they have only a very 
restricted value. It is hardly conceivable that tests 
can ever be devised which will suffice to discover 
the successful doctor, barrister, or artist—or the 
highest grades of scientific worker. But that does 
not preclude “the application of psychological 
methods ”—especially to the conduct of the interview. 

Caries 8. Myers. 

London, January 30th. 


LOCATING PLUGS 


Str,—Having seen in your last issue the letter 
from Mr. W. Harwood on the subject of pin and 
plug gauge formations, I think it desirable that the 
position should be clarified. 

It would appear from Mr. Whitehead’s letter that 
the particular formation shown in his sketch is 
one which has been used freely and without restriction. 

There is no doubt whatever that the formation 
in question is one which is highly desirable on plug 
gauges and location pins, and as such should be put 
to the best possible use. 

Having regard to the doubt which exists amongst 
engineers, I think that the Pilot Plug and Gauge 
Company might put forward their views on the 
subject. 

J. C. Dasss, 
CuieEF ENGINEER, 
SuNnBEAM COMMERCIAL VEHICLES, LTD. 

Wolverhampton, January 30th. 


‘PROPAGANDA BY BOASTING ”’ 


Str,—I think Captain Smith’s letters on the 
above subject deserve an answer. If, as he implies, 
Germany is so pre-eminent in science, how does he 
explain why when Germany was isolated in the last 
war she failed to produce a really practical idea ? 

The German tank was a hopeless failure and 
replaced by captured British tanks with German 
markings. German sound rangers were captured near 
Cambrai in late 1917 and were found to be using 
synchronised watches and their ears, having given 
up their apparatus as unsatisfactory. 

If our Air Force had been inferior to the German, 
would our Australians have lit their camp fires 
to the end of the war? Does Captain Smith think 
that the Big Bertha was of any practical value ? 

Was not the Otto cycle originated by Beau de 
Rochas—a Frenchman ? 


And so oné could go on ad nauseam. 
R. D. ARCHIBALD. 








CoPpPpER FROM THE Conco.—An agreement was 
recently concluded between the Secretary of State for 
Foreign Affairs and the Belgian Foreign Minister. Under 
its terms our own Government will purchase agreed quan- 
tities of Belgian Congo products, among others copper 





up to 126,000 metric tons. 
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The Hong 
Applied 


By Dr. C. A. MIDDLETON SM 


No. 


N January 26th, 1841, the Union Jack was 

hoisted for the first time on the island of 
Hong Kong. No one living at that time had the 
remotest idea of the remarkable developments in 
applied science that have enabled the British, 
with the co-operation of the Chinese, to transform, 
in a century, “ this pestilential island ” (as it was 
called by a leading English newspaper) into one 
of the most healthy places within the tropics 
and into one of the largest of the shipping and 
commercial centres in the world. Nor could 
anyone, 100 years ago, have imagined that Hong 
Kong was destined to have such a tremendous 
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dependent for their livelihood upon the reorganisa- 
tion of the economic life of tropical lands and other 
undeveloped parts of the earth when peace returns. 
Hong Kong has demonstrated that, even if Nature 
seems to present insuperable difficulties, as if in 
order to keep her preserves untouched by man, 
yet human ingenuity and tenacity can triumph 
over almost any obstacles. The task is easier 


for pioneers to-day than it was in 1841, for now- 
adays power can be placed easily at the disposal 
of the worker, and scientific knowledge enables 
him to do what was impossible a century ago. 
Hong Kong is also a vital factor in the strategic 





effect upon countries in the Far East because of 


geography of the Pacific. 


It is not only a base 
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the profound influence which it has exerted upon 
intellectuals in China and adjoining countries. 

The story of the creation of the Hong Kong of 
our time should be of great interest to engineers. 
In 1841 the conditions of life for the few Chinese 
on the little island were just about the same as 
those in the days of their ancestors of past centuries. 
It is true that since Europeans arrived in the 
China seas, in the seventeenth century, some 
islanders had pirated the ships of “ the foreign 
devils,’ but on the island the huts, implements, 
and style of life were as primitive as at any time 
for more than a thousand years. 

Contrast that state of affairs with some impres- 
sions made upon the mind of a famous British 
engineer who visited the island about eighty 








THE 


‘* NEMESIS "’ 


This ship was the first iron steamer that doubled the Cape of 
Good Hope. Built at Birkenhead she left Portsmouth on 
March 28th, 1840, and entered Table Bay on July Ist, 
reaching the harbour of Macao, near Hong Kong, on 
November 25th “ exciting unusual curiosity as the first 
iron steamer ever seen there.” 


years later—in 1920. Sir Maurice FitzMaurice, 
a Past-President of the Institution of Civil Engi- 
neers, came out to Hong Kong to advise the 
Government concerning harbour improvements. 
He addressed a number of Chinese engineering 
graduates and students in the Hong Kong Uni- 
versity. He expressed astonishment at seeing 
so much up-to-date engineering equipment in 
the Colony. He also said that, although he had 
visited many places in different parts of the world, 
nowhere else had he seen such a great variety 
of engineering works grouped so closely together 
as in Hong Kong, where the Chinese students 
had a unique opportunity to inspect them and 
study examples of modern construction and 
mechanisation. 

There is another reason why engineers may be 
expected to be jnterested in the progress of applied 


KONG ISLAND IN 1843 

for trade, but a fortified outpost of Empire, for the 
protection of our vast financial and_ political 
interests in the Far East. It is not generally 
realised that hundreds of millions of pounds 
sterling have been invested in China by British 
citizens. The Chinese, like ourselves, are fighting 
against the aggressor, and they are defending 
our interests. Not only are our investments and 
trade in China threatened by the Axis powers, 
but also those in Malaya, Borneo, the Dutch East 
Indies, and even in India. All of these countries 
are markets for British engineering exports. 
Three years ago there was not a Japanese warship, 
nor a Japanese soldier, in a quadrilateral bounded 
by the southern coasts of China, the Malay Penin- 
sula, the Dutch East Indies, and the Philippines. 
To-day, the Japanese control all of the coasts of 
South China, and their armies are holding territory, 
not only in South China, but in French Indo-China, 
where they are using airfields, railways, and ports, 
excluding all other nationals. They have occupied 
places athwart the lines of communication between 
Singapore and Hong Kong; they have placed 
armed forces on islands within 200 miles of Borneo. 
British women have been evacuated from Hong 
Kong. Although our interests in the Far East 
are greater than those of the U.S.A., we find 
ourselves ‘mixed up” with the Americans in 
policy and defence; American war vessels are 
using Singapore, and we know that they will, 
if needs be, use Hong Kong. The British intro- 
duced steamships, railways, electric power, 
mechanised industries, and other engineering works 
into China. We have earned the gratitude of the 
Chinese, and we shall continue the struggle to 
raise the standard of life in that great country. 
For that fine purpose Hong Kong will be our base. 


THE ViTaL ELEMENT FOR SUCCESS 


There is no other place that has a more romantic 
history than that which tells of the transformation 
of this barren island, home of a few thousand 
Chinese illiterates, and deadly tropical diseases, 
into a great centre of international trade, where 
ocean-going ships up to 10,000 tons have been 
built, power supplied to many diverse industries, 
and a British university has been established for 
nearly thirty years, which has attracted Chinese 
from every province in China. 

Some idea of the astonishing progress that has 
been made during the last fifty years may be 
gained from the following figures given by the 
local Government as spent on engineering works :— 
In 1890, about 140,000 dollars, out of a total 
revenue of about 2 million dollars, were expended 
on public works; in 1912, the Public Works 
Department spent 1,814,000; in 1925, the figure 





science in this Colony. Many of them will be 


was 12,354,000 dollars. That seems to have been 








the highest figure recorded, and was largely due 
to water supply improvements ; but the Govern- 
ment officials and local public opinion now favour 
expenditure by the Government on engineering 
schemes that will improve the health and amenities 
of residents in the Colony. A supply of filtered 
water has reduced the danger of typhoid and other 
enteric diseases; nullahs, built of local granite, 
carry the hillside streams swiftly into the sea so 
that the malaria-carrying mosquito shall no longer 
breed in the stagnant pools that were so common 
years ago. Whereas only a quarter of a century 
ago many of us were carried about the island in 
a sort of sedan chair, borne by two, or four (in 
the case of the Governor, eight) coolies, now a 
motor-car carries us much more swiftly and much 
more comfortably over roads where formerly 
there were only paths. And so the story of the 
many amenities that are now available in Hong 
Kong could be continued in order to contrast 
the perils and many inconveniences of the early 
colonists with the pleasant conditions of life 
enjoyed by residents in Hong Kong, in normal 
times, during recent years. European women 
have the advantage of cheap and very efficient 
servants, who nowadays usually speak some 
English, and they have in their homes electricity, 
refrigerators, possibly air conditioning, &c. 

Yet the many writers who have recorded parts 
of the history of the progress made in Hong Kong 
have almost invariably left out reference to a vital 
element for success in the development of the 
Colony. Even in official documents you will find 
what might be called almost casual references 
to the works of engineers. These records, especially 
the early records, were compiled mostly by 
administrative officials, some of whom appeared, 
even in my time in the Colony, to regard the 
engineers in the Public Works Department in a 
way that reminded me of years ago when naval 
engineers had their trials ; there was the Admiral 
who spoke of one of them as “a Lascar with an 
oil can.” 

In the very early days of the Colony some of 
the officials in the Government service were by 
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no means above suspicion. At the end of the first 
twenty years the Attorney-General had been 
dismissed for accusing the Registrar-General 
for associating with pirates; the Registrar- 
General in turn had hinted that the Captain- 
Superintendent of Police had a financial interest 
in brothels, and local English newspapers had 
accused both the Governor and Colonial Secretary 
of corruption. Fortunately we find no reference 
to the wickedness of the Surveyor-General. There 
was no Civil Service as we know it to-day, and 
adventurers found a livelihood with the local 
Government. Yet the moral, as well as the 
physical, health of the Colony improved as com- 
munications became more rapid. Nowadays the 
local Civil Service maintains a high reputation. 
“* Some of my listeners may complain about delays 
caused by officials of the Government, in moments 
of irritation, which a tropical climate produces 
in most of us at odd times; individual officers 
have been called stupid; but there is one thing 
which makes me proud of my fellow-countrymen 
who are officers in the service of the local Govern- 
ment, and that is their undoubted integrity. 
Whatever harsh criticism there may have been, 
in my twenty-seven years of residence in Hong 
Kong, of these officers, there has never been even 
the suggestion that any single one of them has 
fallen from the high standard of integrity expected 
of him, and that is the more remarkable when 





we remember how cleverly disguised are the 
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temptations to which all of us are subjected by 
some of our Oriental friends who, for generations, 
have considered official salaries as only a minor 
source of income for those employed by their 
own Governments.” Those words were used in 
my farewell address which was broadcast just 
before leaving Hong Kong on retirement. 

There has been a great change in outlook in 
the Colony since the early days, and the new 
outlook has had its effect in China. There are 
many charitable institutions that are managed 
efficiently, and the local Chinese co-operate in 
these works for the benefit of the community. 
As communications increase in China there will 
be more co-operation; the outlook of so many 
Chinese was formerly limited to family affairs, 
but there is a much wider outlook to-day, very 
largely due to the influence of both British and 
American residents in the Far East. 

THE DIFFICULTIES OF THE Earty Days 

It is not easy to tell in detail the tale of the 
technical and personal difficulties which limited 
the progress made by engineers in the Colony 
in the nineteenth century. We must keep in 
our minds a picture of local conditions, especially 
those that existed up to the end of about the first 
half-century of the history of the Colony. The 
son of a former Director of Public Works told 
me that his father had been allowed to practise 
as a consultant ; that fact is enough to convince 
us that the duties of the office were very different 
in those days from those imposed on the present 
Director, who holds one of the most important 
and exacting appointments under the local 
Government. 

It is not possible to state much concerning the 
cost of the earlier schemes. For about the first 
fifteen years (1841-56) the Imperial Government 
made a (sterling) grant to the Colony, but it seems 
that much of the money was spent on defence. 
Then, again, the matter is complicated because 
the sterling value of the local (silver) dollar has 
varied so much. Thus, in 1914, the dollar was 
worth about 2s. Id.; then it fell to 1s. 9d. (about), 
recovering to 3s. 4d. in 1917 and actually soaring 
to 6s. 3d. in 1919. Since then it has been down 
and up and then down to 10d.; but has been stable 
at ls. 3d. (about) in recent years. So that cost 
figures for engineering works are not easy to 
estimate in terms of sterling, especially as many 
materials must be imported. 

LaBouR Costs HAVE INCREASED IN RECENT 

YEARS. 

Labour, however, is still cheap. Although 
steel and other materials must be imported, cement 
is manufactured in Hong Kong and large quantities 
have been used locally and also exported. When 
the Shing Mun dam* was built, an engineer in a 
responsible position, commenting on the advan- 
tages of the ample supply of granite on the site, 
cheap labour, and cement, said that the cost of 
the dam was about one-third what it would have 
cost in England; yet all of the up-to-date 
mechanism used was imported. Labour wages 
increased 50 per cent. (in local currency) in my 
time in the Colony. In 1939 skilled artisans, 
fitters, machinists, electricians, boilermakers, &c., 
were paid, on the average, the equivalent of 
Is. 8d. for a nine-hour day, and labourers were 
paid about Is. ld. These men are intelligent, 
industrious, and, with proper management, good 
tempered. 

In the early days there was considerable opposi- 
tion to the retention of the Colony, owing to the 
expense of the wars in China to the British tax- 
payer, the very high death-rate amongst our 
soldiers and sailors, the controversy concerning 
opium, and the scandals about Hong Kong officials. 

We must not judge the conduct of the pioneers 
of a hundred years ago by the standards of to-day. 
The background of those early colonists stretches 
back to the sixteenth century, when the ships 
of Portugal, Spain, Holland, and England went 
out to the Far East in search of spices, which 
then occupied an important place in European 
economy. The merchants found in China a 
far more important commodity, “that elegant 
and popular beverage, tea.”” There was also the 
lure of the unknown with wild stories of astounding 
wealth. ‘‘ Concerning the trade of China three 
things are especially made known unto the world. 
The one is the abundant trade it affordeth. The 
second is that they admit no strangers to their 
country. The third is that trade is as life unto 
the vulgar, which, in remote parts, they will seek 
and accommodate with hazard of all they have.” 
That is an extract from a letter written in 1622 by 
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one of their captains to the East India Company in 
London. 

The traders in Hong Kong, a century ago, did, 
indeed, “‘hazard...all they have.” Death 
was always alongside them. Yet there were some 
fine characters amongst them. In those early days 
there were adventurers of many nations. My 
researches into the early history of the Colony 
have convinced me that the British people have 
been blamed for misdeeds committed by other 
nationals, especially Asiatics. Armenians, natives 
of India (including Parsees), Baghdad Jews, 
Chinese, and others came into the Colony seeking 
“that trade [which] is as life unto the vulgar,” 
and carrying it on in none too scrupulous a 
manner. For about the first twenty years in 
Hong Kong there was a considerable amount of 
smuggling of dutiable goods into China, probably 
often with the connivance of Chinese officials far 
remote from the Emperor in Peking. But after 
the coming of the steamship into more regular 
service, the opening of the Suez Canal, and the 
establishment of a Hong Kong Civil Service, 
with officers sent out from England, there was a 
different state of affairs. 

In 1865 the Governor, Sir H. Robinson, in 
a farewell speech, said: ‘“‘It will be six years 
since I received my appointment. Hong Kong 
at that time had the worst possible reputation in 
England, not only for unhealthiness, but for being 
a place officially as well as socially ill-at-ease 
with itself.... My friend assured me that the 
state of things was perfectly appalling. The 
merchants, he said, appeared to be all smugglers 
and the officials either pirates or something 
worse.”’ Then, after referring to “such improve- 
ments as the Praya, the Public Gardens, gas, 
water, the new subsidiary currency, the mint in 
course of erection,” and public education, he 
said: ‘‘I would rather live here than in any 
Colony with which I am acquainted ” 

One hundred years ago the inhabitants of 
Hong Kong numbered 5000 Chinese, mostly 
pirates. When the writer left the Colony, in 1939, 
the population was about—probably more than— 
1,000,000. In the interval of a century, the appear- 
ance of the island has entirely changed. Where 
there had been sea and beaches and hills, there 
are now several square miles of level ground. 
Where there were a few fishing craft or desolate 
shores, two cities, Victoria and Kowloon, each 
with a population exceeding 400,000, had been 
built, one on each side of the splendid harbour. 
Huge liners have been accommodated for the 
discharge of passengers and cargo, alongside 
wharves with up-to-date equipment, and some 
of the largest vessels afloat have been repaired 
in the local dockyards. 


THE MAGNIFICENT HARBOUR 


When the Chinese officials, for their own con- 
venience, suggested that the British traders 





should remove their headquarters from the City 
of Canton, and select one of the many islands 
at the mouth of the Canton River as a base, they 
probably thought that the pirates, malaria, and 
other tribulations would drive the “‘ foreign 
devils ” out of the China seas. 

It was the instinct of a maritime nation that 
made the British select the island of Hong Kong, 
for they realised that the magnificent harbour 
was a priceless asset. It provides the best 
anchorage in South China. It is 17 square miles 
in area. At the eastern end the channel, between 
the island and the mainland, is less than } mile 
wide ; between the Cities of Victoria, on the island, 
and Kowloon, on the mainland, the channel is 1 mile 
wide. Thousands of craft, varying in size from 
the “‘ Empress of Britain’’ to the small Chinese 
sampans, can be seen in the harbour during 
normal times. It was said that as many as 500 
power-driven launches were in use in the harbour 
some years ago, and the number probably 
increased. It has often been stated that “ shipping 
is the life-blood of the Colony,’ and Hong Kong 
will probably always have shipping as its principal 
industry. But mechanisation has come to the 
Far East, and there are many modern industries in 
Hong Kong. 

As the visitor comes into the harbour he is 
impressed with the beauty of the scene. On 
either side are the hills, nowadays mostly tree 
clad on the island side, and in the stream are the 
liners, Chinese junks, sampans, launches, and 
naval speedboats, while the warships and the 
dockyards remind us that defence and enterprise 
have played their part in the history of the 
Colony. Towering above all the other buildings 
in the business centre on the island is a giant 
steel-framed structure, the headquarters of the 
famous Hong Kong and Shanghai Bank. The 
building is a symbol of the prominence of that 
great British institution in commercial and 
financial affairs in Hong Kong and in China. 
It has weathered many a financial typhoon caused 
by wars and trade depressions; but, like its 
massive headquarters, it stands on firm foundations 
and has a large factor of safety. 

This fine building, with its splendid air-condition- 
ing plant, was described by the writer in this 
journal ;f but it may be mentioned that time has 
confirmed what was then written about its influence 
upon health in the tropics. For this working 
demonstration, on a large scale, of machinery 
extracting humidity and heat out of a tropical 
atmosphere, and supplying workers in offices and 
rooms near the Equator with an ideal climate, 
has led to an extension of the system in many 
other buildings. Statistics prove that the health 
and efficiency of the workers is so much improved 
by the installation of an air-conditioning plant 
that it pays to use one in any office in the tropics 
where there is much work to be done. 

(To be continued) 


Stresses in Riveted Joints 


By J. D. W. 
. tests of large riveted joints confirm 
that it is quite satisfactory to follow the usual 
practice of assuming equal shear in all the rivets 
ofagroup. Fig. 1 (a) is a reproduction of one of the 
gusset plates of a central joint in the cantilever arm 
of a long span bridge truss, with K_ bracing, 
designed in high-tensile steel. The outlines of the 
main members are indicated and all rivet holes 
shown, but other details, such as gusset plates and 
diaphragms perpendicular to the plane of the 
truss are omitted. The stresses at various sections 
of this gusset plate, which have been determined 
by locating the corresponding fraction of the total 
forces at each rivet hole, are recorded in the accom- 
panying tables and diagrams. The total forces 
in the members are indicated in Fig. 1 (a) and 
tabulated in Table I, together with the horizontal 
and vertical components of the diagonal forces, 
the number of rivets in each group, and the shear 
per rivet. The horizontal components of the 
diagonal forces are of necessity equal and opposite 
and form a couple producing an anti-clockwise 
moment. The vertical components of the diagonal 
forces and the forces in the vertical members, form 
a couple producing a clockwise moment. 
The seven horizontal and six vertical sections, 
at which stresses have been investigated, are 





marked on Fig. 1 (a). Commencing with the hori- 
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zontal sections, the stresses at Nos. 1, 2 and 3 
have been determined by considering all the forces 
above the section lines, and the stresses at sections 
Nos. 4, 5, 6 and 7 have been calculated by con- 
sidering the forces below the respective sections. 
The principle followed is to prolong the line of 


Tasie J.—Total Forces, Components and Shear Per Rivet in Tons 
No. of Shear 
Member. Total rivets, | _per 
| force. | Twice. | rivet 
Upper vertical -612 | 60 5-10 
Upper diagonal ... ... 951 72 6-60 
Vertical component... 761 | #%72 | 5-22 
Horizontal component 585 | 72 | 4-06 
Lower vertical waa 765 | 56 | 6°83 
Lower diagonal ... ... + 856 | 69 6-20 
Vertical component... ait + 626 69 | 4-54 
Horizontal component ... ...| 585 | 69 | 4:24 


action of diagonal forces up to the section line 
under consideration, and there resolve them into 
horizontal and vertical components. The hori- 
zontal components produce shear stress only on 
the section, and the vertical components produce 
direct stresses and bending moments, the latter 
being calculated about the central point of the 
section line. The individual forces on perfectly 
symmetrical groups of rivets are located at the 
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centres of gravity of the groups, and in order to 
simplify Table \I the average lever arm of the 
individual forces has been calculated and the 
result recorded in each case. There is no need to 
scale the individual lever arms, as these can easily 
be calculated and interpolated from the dimensions 
between lines of rivets and the angle of inclination 
of the diagonals. Those moments which produce 








Variation of the bending moment is shown 
graphically in Figs. 1 (b) and (c), and with regard to 
the horizontal sections, it will be noted that 
maximum bending moments of opposite sign occur 
at the quarter points in the depth of the gusset 
plate. In determining the stresses due to the 
bending moments and combining these with the 
direct stresses, rivet holes have been deducted in 





Tasie 1l.—sShear, Direct Stress and Bending Moments in Tons and Inch-tons. 









































Shear stress. | Direct stress. Bending moments. 
: | Average lever Total 
Sec- | No. of rivets, Total stress. No. of rivets. Total stress. No. of rivets. arm. moment. 
tion |—--——-— — oa — + rr — _ 
| 
No. | Horizontal comp. of shear per | Vertic al comp. per rivet :—Dis- 
rivet 4-06 tons. gonal 5-22 tons ; vertical member | Unit forces per rivet the same as for direct stress. 
5-10 tons. 
1 16 65 16 83-4 16 | 11-15 931 
14 71-4 14 | 19-0 1,357 
12-0 | 2,288 
2 35 142 35 182-7 35 3°10 567 
| 28 142-8 | 28 19-0 2,713 
39-9 | 3,280 
3 60 244 60 313-2 60 7°16 — 2,241 
46 234-6 46 19-0 4,457 
78-6 - 2,216 
I } - H seat 
Horizontal comp. of shear per | Vertical comp. per rivet :—Dia- 
rivet 4-24 tons. gonal 4-54 tons; vertical mem- | Unit forces per rivet the same as for direct stress. 
| ber 6-83 tons. 
4 6S 288 68 308-7 6 19-4 | 5,984 
56 — 382-7 56 —19-0 7,271 
| 74-0 H — 1,287 
| 
5 | 56 238 56 254-2 56 7-04 1,789 
| 42 287-0 42 -19-0 5,453 
- 32-8 3,664 
6 3S 161 38 172-5 38 1-94 334 
| 28 191-3 28 19-0 3,636 
18-8 3,970 
7 12 51 12 54-5 12 13-0 
4 - 95-6 1 -19-0 
; 
41-1 
| Vertical comp. of shear per , Horizontal comp. of shear pez 
rivet :—Upper diagonal 5-22 | rivet :—Upper diagonal 4-06 tons,| Unit forces per rivet the same as for direct stress 
tons, lower diagonal 4-54 tons. lower diagonal 4-24 tons. 
8 21 109-5 21 85°3 2) 39-6 3,379 
1s 81-7 18 76-3 18 -41-25 3,148 
191-2 9-0 6,527 
” 44 230 44 -178-6 44 28-35 5,065 
3Y 177 39 -165-4 3y - 31-0 5,127 
407 13-2 10,192 


Shear per rivet :—Upper vert. | 


5-10 tons, lower vert. 6-83 tons. | 10, 11, 12 and 13. 
Ww | 60 306 | 
56 384 
690 
1 51 260 
48 329 
389 } 
12 34 173 
32 219 
392 
13 17 86-5 
16 109-5 


compression on the right-hand edge of the plate, 
as drawn, are considered positive, and those which 
produce tension on this edge negative. With 
regard to the vertical sections, Nos. 8 and 9 have 
been investigated by considering the forces to the 
left of the respective sections in a similar manner 
to that adopted for the horizontal sections. The 
stresses on sections Nos. 10, 12 and 13 have 
been determined by considering the forces to the 
right of each of these sections. As the latter are 
all vertical forces parallel to the section lines, the 
moments are readily determined by multiplying 
the sum of the forces in each line of rivets by their 
respective distances from the section line. 

For the vertical sections positive moments are 
considered to be those which produce compression 
at the top edge of the gusset plate. and as all, as a 
matter of fact, produce compression at the bottom 
edge, they are entered as negative moments. The 
total shear stresses, direct stresses and bending 
moments at each of the sections considered are 
computed and tabulated in Table IT. At sections 
11, 12 and 13, which coincide with lines of rivet 
holes, the shear recorded is that immediately to 
the left of the section line. Immediately to the 
right of the respective section lines the shear is 
that obtained by considering the number of 





moment columns. 


rivets indicated in the bending 





No direct stress on sections Nos. 


Shear per rivet as for shear stress. 


- 4,743 
- 5,931 


60 
56 





10,674 


2,475 
— 3,089 


- 5,564 


43 
40 


947 
1,175 


2,122 


26 


24 


5 ~ 103 
123 


226 


the portions of the plate subject to net tensile 

stress. Each gusset plate is 62in. wide by 8in. 

thick, and the diameter of the rivet holes is 14;in. 

The calculations of the stresses on section No. 6 
Section 6.—Position of Neutral Axis 

Area in square Moment about 











inches. right-hand edge. 
Plate 62x% ... ... 38°75x3l1 1,201-2 
5 holes, 5 1-06 x 3 3-31 76-5/5 Me 50-6 
Net . “ 35- 44 ce axe” ee 
Distance of neutral axis from right-hand edge=1,150-6 
+-35-44=32-5in. 
Moment of Inertia of Section 
Tn. units. 
4x }x 32-58 7,150 
Xx $x 29-5... 5,350 
12,500 
Less 0-662 (4?-+10-5*-+- 16-75°+ 24- 25° 
+- 30-5?) : 1,270 
11,230 
Tons per sq. in. 
Direct stress (tension) = — 18-8 35-44 - — 0°53 
B.M. stress (tension)= 3,970 x 32-5+11,230 —11-45 
Maximum tension ... —11-98 
B.M. _ stress (compression) = 3 3, 970 x 29-5 
+11,230 - wee $10°43 
Less tension — 0-53 
Net conapression 9-9 


are given in detail and the results of similar calcula- 
tions for each of the horizontal sections are plotted 
in Fig. 2. Compression stresses are plotted above 









the datum line and hatched with horizontal lines, 
while tensile stresses are plotted below the datum 
line and hatched with vertical lines. 

On the vertical sections investigated the maxi- 
mum bending moment occurs at section No. 10, 
where there are no rivet holes anywhere near the 
edge of the plate. The moment of inertia of a 
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vertical section without rivet holes is 1/,, * 3x 145* 


=158,500in. units, and the maximum tensile and 
compression stress is 10,674 x 72-5 158,500=4- 88 
tons per square inch. There is no direct stress on 
this section. The number of sections considered is 
sufficient to show that a very complete analysis 
+574 
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of the stresses in riveted joints is necessary if 
maximum values are not to be overlooked. 
Accurately to map the variation in the bending 
moment, especially on the vertical planes at the 
left-hand side of the gusset plate considered, 





many more sections would have to be investigated. 
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Relative ‘“‘ Engine Efficiencies ” 
Realisable from Large Modern 
Steam-Turbine-Generator Units 

By G. B. WARREN* and re. KNOWLTON,} Schenectady, 


THERE has been a need in the power industry for 
publication of the probable relative performance of 
large steam turbines from the steam consumption and 
heat consumption standpoints. The value of such 
data will be that potential purchasers and their engi- 
neers will be able to make a more complete study of 
many alternative power station designs, and so arrive 





at a final decision as to the conditions for building a 


succeed in bringing all test results into agreement. 
This need not detract too much from the usefulness 
of the method, which has been devised to include 
various factors which directly influence turbine 
generator efficiency, aside from what might be called 
the “internal design.” 

The results are intended to apply for turbines of 
conventional design requirements, and it is expected 
will have some margin as compared with the probable 
test results when in good condition. 


CONDENSING TURBINES 


Fig. 1 shows the “‘ over-all engine efficiency ratios,” 
as defined by the turbine test code! for condensing 
turbines from 10,000 kW rating. This over-all engine 
efficiency ratio is simply another name for the well- 
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(Drawn for 300 deg. Fah. initial superheat, with 4 per cent. exhaust loss and 1-25 per cent. mechanical loss assumed at 


all ratings. 


Full lines, 1800 r.p.m.; dash lines, 3600 r.p.m. 


Generator efficiencies assumed as shown; hydrogen 


cooling. Figures on curves are throttle pressure, per square inch gauge.) 


Fic. 1—Over-all Engine Efficiencies of Large General Electric Condensing Turbine Generator Units Versus Rated Load, Megawatts 


new project on the basis of a sounder analysis. 
Further, it is believed that the power industry will 
benefit generally by a release of these data. 

There are many reasons why this has not been done 
in the past, the most important being that until the 
last few years sufficient basic test data had not been 
accumulated on actual turbine performance in the 
field, and a sufficiently complete correlation of the 
data had not been made. Recent tests of numerous 
turbines have helped this situation markedly, and, 
more recently, intensive analytical work on the part 
of one of the authors and his associates has permitted 












To obtain turbine efficiency at 
any initial superheat, 
divide efficiency at 300 °F 


superheat by this correction 








factor. 
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Fic. 2—Throttle Superheat Correction Factor 


a systematisation of these results which was not 
possible before. 


‘‘ ENGINE EFFICIENCIES’? AS A MEASURE OF 
TURBINE PERFORMANCE 


The turbine engine efficiencies, derived in accord- 
ance with the following method, represent, in the 
authors’ opinion, the best reasonably simple exposi- 
tion of the performance of such turbines as are manu- 
factured by General Electric, in sizes of 10,000 kW 
and larger, for central station plants. The design of 
such turbines has never been exactly standardised, 
and the present system of data correlation does not 
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Contributed by the Power Division for presentation at the 
Semi-Annual Meeting, Milwaukee, Wis., June 17th—20th, 1940, 
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known “ Rankine cyele efficiency ratio,” and is equal 
to the over-all output from the generator terminals 
divided by the available power input to the turbine. 

These curves are so drawn as to show the over-all 
engine efficiency at rated load, when the set is equipped 
with an 0-8 power factor hydrogen-cooled generator, 
and when the rating and size of the exhaust are such 
as to give an “ exhaust loss ” of 4 per cent., and when 
the superheat is 300 deg. Fah., and the initial pres- 
sure and turbine speed are as shown on the separate 
curves. 

The curves in Fig. 1 are derived from calculations 
as to the effect of initial pressure on the turbine 


losses. Also, of course, the efficiency will change at 
fractional loads or overloads as compared to the 
rated load efficiency. Therefore for more accurate 
prediction of the performance of a turbine for any 
given rating and steam conditions, as well as calcula- 
tion of efficiency at loads other than rated load, 
corrections for these factors are described in the 
following paragraphs and figures. 

To obtain the over-all éfficiency of any given 
machine under non-extraction conditions, and at all 
loads, it becomes necessary to apply the following 
corrections to the values obtained from Fig. 1, 
preferably in the following order :— 

(1) Superheat correction (Fig. 2),already mentioned 
in preceding paragraphs. 

(2) Correction to turbine internal efficiency for 
fractional and overload conditions, Fig. 3. 

(3) Correction for generator efficiency change at 
other than rated load, Fig. 4. 
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(Curves drawn for 80 per cent. power factor ; for 90 per cent. 
power factor add 0-15 per cent. to rated load generator 
efficiency ; for 70 per cent. power factor subtract 0-25 per 
cent. from rated load generator efficiency.) 

Fic. 4—Approzimate Efficiencies of General Electric Turbine 

Generators, 3600 and 1800 R.P.M, Air and Hydrogen Cooled 


mechanical losses for specific designs are given in 
Fig. 5. 

(5) ‘* Exhaust loss” corrections must be applied 
at all loads (vacuum corrections are contained in these 
corrections), Fig. 6 with Fig. 7. 

These results will be efficiency values at partial 
loads and overloads, from which the non-extraction 
over-all engine efficiency versus generator kilowatt 
output can be plotted. From this and the “theoretical 
steam rate ’’ which can be obtained from the steam 
table? or from the steam rate tables,* the non- 
extracting steam rate can be obtained. 


SUPERHEAT CORRECTIONS 


Fig. 2 shows the correction factors to be applied 
to the curves in Fig. 1, if the initial superheat is 
different from 300 deg. Fah. This correction simply 
shows the change in turbine internal efficiency, occa- 





internal losses, at constant initial superheat. The 
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curves, together with the superheat correction curve, 
Fig. 2, should be useful in presenting a general picture 
of over-all turbine generator efficiency for various 
ratings and steam conditions. 

The actual efficiencies of individual turbines as 
manufactured by General Electric will differ from 
these curve values at rated load for various reasons, 
viz., actual exhaust loss different from 4 per cent., 
different arrangement of controlling valves, and 
slightly different generator losses or mechanical 





1 “ Test Code for Steam Turbines,” originally adopted and 
published in 1928 by the American Society of Mechanical Engi- 
neers, after being available from the Society in galley form 





for criticism was published in the autumn of 1940. 
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Fic. 3—Partial Load Correction Factor for Condensing Turbines 


losses incident to a change of the initial superheat at 
any given initial pressure. 


FracrionaAL LOAD AND OVERLOAD CORRECTION 


Fig. 3 shows corrections to be made to efficiencies 
derived from Figs. 1 and 2, to correct for the change 
in turbine internal efficiency, due to change in load 
from rated load. These corrections do not include 
any correction for change in exhaust loss, mechanical 





2 “‘ Thermodynamic Properties of Steam,’’ by J. H. Keenan 
and F, G. Keyes, John Wiley and Sons, Inc., New York, N.Y., 
1936. 

3 “Theoretical Steam Rate Tables,” by J. H Keenan and 





F. G. Keyes, A.S.M.E., 1938. 








Fes. 7, 1941 


THE ENGINEER 





108 








losses, or generator losses, which will be treated 
separately in the following paragraphs. 

The corrections are functions of the ‘‘ inlet volume 
flow” size of the turbine, and the different curves 
reflect the variation in “‘ governing stage ”’ efficiency 
and design which is a function of the inlet volume flow. 
In order to use the corrections, it is necessary to 
make a fairly close approximation to the maximum 
weight flow for which the turbine is to be designed, 
so that the weight flow corresponding to the 100 per 
cent. maximum flow on the abscissa scale in Fig. 3 
can be determined, and a weight flow scale can then 
be substituted for the ‘‘ percentage of maximum 
flow’ scale. This is easily done for non-extracting 
conditions by one or two approximations. Methods 
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(Mechanical losses are constant at all loads for any given unit ; 
therefore the per cent. mechanical loss varies inversely 
with unit load.) 

Fic. 5—Approximate Mechanical Losses of Condensing 


Turbines Versus Rated Load, in Kilowatts 


for determining the maximum weight flow for extract- 
ing conditions are discussed later. 


CORRECTIONS FOR CHANGE IN Exuaust Loss‘ 

As stated previously, the efficiencies given by 
Fig. 1 include 4 per cent. exhaust loss at all ratings 
and conditions. Any actual turbine as designed will 
probably not have exactly this percentage exhaust 
loss at rated load, and, in any case, the exhaust loss 
will change with changes in exhaust pressure and load. 
If the calculation of the efficiency of a given turbine 
is to be made for a range of exhaust pressures or 
loads or both, the change in exhaust loss must be 
carefully taken into account. This requires a deter- 
mination of the size of exhaust annulus area, which 
is to be provided on the turbine, and the use of the 
curves given in Fig. 6. 

The table in Fig. 6 shows the sizes of exhaust 
annulus area now manufactured by General Electric 
as standard. The size most suitable for any particular 
turbine can be determined from the weight steam 
flow required for the rated output, the particular 
exhaust pressure being considered, and the amount of 





read from Fig. 7, corresponding to condenser inlet 
conditions. 

In the region of low exhaust annulus velocities, 
the exhaust loss curves of Fig. 6 include the “ extra ” 
internal turbine losses which occur on the last few 
stages of the turbine at low exhaust flows. These 
losses are not strictly ‘‘ exhaust losses,’’ but their 
inclusion as such makes for simplicity in calculation. 

The “ percentage exhaust loss’’ might be con- 
sidered as that percentage by which the output of 
the turbine would be increased were the exhaust loss 
to be reduced to zero and the energy so made available 
to the turbine to be utilised at the “‘ average turbine 
efficiency,” prevailing at the conditions under 
consideration. 


Exhaust loss (kW) 
__(B.Th.U. per lb. x flow x (average efficiency ) 
i 3412-75 





(1) 
Exhaust loss, per cent. 
_ Exhaust loss (kW) x 100 
Output (kW) 
or, for non-extraction operation, when the flow is 
the same throughout the turbine. 


(2) 





Exhaust loss, per cent. 

100% Exhaust loss (B.Th.U. per lb. from Fig. 6) 
P “Total available energy, line to exhaust 
(3) 


It should be remembered that these factors are per- 
centages, and therefore not directly additive or sub- 
tractive when the efficiency is not 100 per cent. 

From the B.Th.U. per pound exhaust loss so 
obtained, the percentage exhaust loss at each load 
may be determined by use of equation (2) or equa- 
tion (3). As stated, the values of efficiency shown in 
Fig. 1 are on the basis of a fixed 4 per cent. value for 
all loads. If the true exhaust loss so obtained is 
above or below this 4 per cent., the final non-extract- 
ing efficiency is to be decreased or increased by the 
difference in percentage of the total efficiency. 





In formula form, 
Corrected efficiency = efficiency with 4 per cent. 
exhaust loss 





(100— actual per cent. exhaust loss) 
x 96 ; 
This gives the final result for non-extraction opera- 
tion. 


DETERMINATION OF MaxiIMuM THROTTLE FLOW AND 
EFFICIENCY WHEN STEAM IS EXTRACTED FOR 
FEED-WATER HEATING 


It is the general practice to design turbines in the 
size classification, 10,000-kW to 100,000-kW rating, 
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1-0"Hg. Abs. Base 
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steam may be extracted. In the November 3rd, 
1938, proposed “ Preferred Standards for Steam 
Turbine Generators,’ the following tentative sugges- 
tions were made for these extraction points at rated 
load :— 

Turbines 10,000 kW to 25,000 kW inclusive.—First 
heater terminal temperature, 160 deg. to 180 deg. 
Fah.; second heater terminal temperature, 215 deg. 
to 235 deg. Fah.; third heater terminal temperature, 
280 deg. to 300 deg. Fah. 

Turbines Above 25,000 kW to 80,000 kW inclusive.— 
The same suggestions were made with respect to the 
first three heaters and a suggested position for the 
top heater was 340 deg. to 360 deg. Fah. 


Extraction openings within these ranges can 


Exhaust Sp. Vol. Cub Ft./Lo. 


100 





Condenser Flange Pressure Lb, Abs. 
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(Figures on curves are exhaust enthalpy, B.Th.U. per lb.) 


Fic. 7—LExhaust Specific Volume, Cubic Feet per Pound, 
Versus Condenser Flange Pressure, Per Square Inch Abs. 


generally be provided. Final decision on any specific 
proposition will, of course, have to be referred to the 
manufacturer. 

If it is desired to make studies of the extraction 
performance of turbines based upon the preceding 
non-extraction information, it may be done quite 
simply by the following methods :—- 

The efficiency of the turbine, based upon the steam 
which passes all the way through, will be the same 
as that given for the non-extracting performance at 
corresponding fractional flows, except that the 
exhaust loss will be decreased to correspond to the 
reduced flow to the condenser under the extracting 
conditions. The losses in the forward end of the 
machine due to the governing valves will vary in 
accordance with Fig. 3, and hence these curves are 
valid for this condition. 

Generally, extraction calculations are carried out 
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Fic. 6—Exhaust Loss for Condensing Turbines 


exhaust loss which appears economically justifiable. 
Exhaust annulus areas usually will lie in the range 
between 1 and 2 square feet per 1000-kW rated load, 
depending upon the condenser pressure, the amount 
of feed-heating extraction, &c. 

For definition and explanation of exhaust loss, the 
reader is referred to the Robinson paper.‘ Fig. 6 is 
plotted as exhaust loss in B.Th.U. per pound exhaust 
flow versus equivalent exhaust annulus velocity. 
This velocity is the exhaust weight flow in pounds 
per second, multiplied by the specific volume of steam 
at condenser inlet conditions, cubic feet per pound, 
and divided by the exhaust annulus area in square 
feet. The individual curves of Fig. 6 differ from each 
other because of different average last stage bucket 
velocities, different bucket shapes, and different 
exhaust hood designs. The specific volume can be 


4 “ Leaving Velocity and Exhaust Loss in Steam Turbines,”’ 


by E. L. Robinson, “ Trans.,’’ A.S.M.E., Vol. 56, July, 1934, 
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(Note that these curves are average for several different turbines. The ‘‘ change in load ” 





Entropy @ 


Fic. 9 


will be slightly larger with the largest exhaust annulus areas, and smaller with the 


so that they will develop 
5/4 rated load of full kVA 
generator rating at 1 power 
factor, whichever is the 
lower, and with the amount 
of steam extraction for feed-water heating required 
by the feed-heating arrangement, as specified by the 
purchaser. 

The maximum load throttle steam rate must there- 
fore be determined by calculation of the steam 
extraction requirements, and this steam rate, multi- 
plied by the maximum load, determines the maximum 
weight flow required. 

The throttle steam rate with extraction will be 
higher than without extraction by an amount depend- 
ing upon the temperature to which the feed water is 
to be heated, and, to a lesser extent, upon the number 
and arrangement of feed-water heaters. 

Provisions are generally made on these sizes of 
turbines to extract steam at some 2 to 5 points, 
and generally some latitude is available as to where 


Fic. 9—Construction of 








smallest areas, than is shown by curves.) 


Fic. 8—Vacuum Correction Curves 
Approximate “‘ State Curve" for Expansion of Steam Through 


Turbine 
on the basis of “‘ state curves,” giving the conditions 
of the steam throughout the turbine at the various 
conditions of load and from which the enthalpy of 
the extracted steam can be determined. 

Fig. 8 and the following paragraphs show a sim- 
plified method of determining such state curves as 
will be consistent with the previous information 
given on non-extracting turbines in this paper. 

Fig. 9 is an enthalpy-entropy chart. Point A is 
the initial (throttle) condition for any given machine. 
Point B, is the terminal point after the leaving loss 
has taken place under non-extracting conditions. 





5 “Preferred Standards for Steam Turbine Generators 
(10,000 kW rating and above),”” Sub-committee on Standardisa- 
tion of the National Defense Power Committee, Washington, 
D.C., November 3rd, 1938. 
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Point B, can be obtained from the over-all non- 
extraction efficiency as previously explained for the 
rated conditions, providing only that this is corrected 
for fixed losses and generator losses. 

Fig. 4 shows the percentage generator electrical 
efficiencies at various fractions of full load for sets 
with both air and hydrogen-cooled generators, from 
one-quarter rated load to full kVA generator capa- 
city at unity power factor, and for units from 
10,000 kW to 100,000 kW in capacity. These curves 
include all of the electrical and windage losses in 
the generators, and when used together with the 
mechanical losses in Fig. 5, the over-all efficiency 
previously found can be corrected so as to determine 
the efficiency of the turbine from the initial conditions 
to the discharge of the last-stage buckets from which 
by means of the well-known methods of finding the 
available energy and the used energy, point B,, i.e., 
he end point, can be determined. 

The vertical distance Y between B, and C, (Fig. 9) 
is the non-extraction exhaust loss obtained’ from 
Fig. 5 and previously used. The distance X is to Y, 
from the previously defined way of handling the 
exhaust loss, approximately as the efficiency of the 
machine is to 100 per cent., and hence the point D, 
is what we generally call the end point of the internal 
efficiency of the end point of a turbine with “zero 
exhaust loss.”’ 

Once D, is determined for the rated load, it becomes 
possible to determine quite closely the ‘ state line ” 
for the various other stages throughout the turbine. 

If a straight line is drawn on such a Mollier diagram 
from point A to D,, the true state curve will generally 
lie somewhat above this in the upper portion and 
below it in the lower portion. Generally it will cross 
about 25 per cent. of the way down. 

From the standpoint of feed-water heating calcula- 
tions, the point above this crossing point may generally 
be neglected because as a rule steam is not extracted 
for feed-water heating much above this point. The 
true state line seems to lie on an average about 
6 B.Th.U. below this straight line, mid-way between 
the crossing point marked M, and D,, as shown at N,. 
For.all practical purposes therefore the state line can 
be drawn A M,N,D). 

The exact shape of the true state curve will depend 
upon the actual machine, but is not of great import- 
ance once the end points are determined. 

To find the end point under extracting conditions 
shown, Bg, it becomes necessary to use the exhaust 
loss corresponding to the extracting flow. This can 
be obtained from Fig. 6 quite readily if the exhaust 
flow under extraction conditions is calculated. This 
can be done accurately by a complete heat balance 
calculation or for estimating purposes it may be done 
by the following approximations :— 

Generally, the amount of steam extracted is about 
1 per cent. of the throttle flow for each 10 deg. rise 
in feed-water temperature. At constant load, the 
throttle flow is increased about as much as the 
condenser flow is decreased, the average flow remain- 
ing constant. Thus, if the feed-water temperature is 
raised 200 deg. through the heaters, the throttle flow 
will be increased 10 per cent. and the condenser 
flow decreased 10 per cent. 

At lower feed-water temperature rises the condenser 
flow tends to be decreased more than the throttle 
flow is increased, and vice versa, at higher feed-water 
temperatures. 

From the foregoing rough rule it becomes possible 
to determine an approximate exhaust loss for extrac- 
tion operation. 

From the corrections available from Fig. 3, it 
becomes possible to determine end points correspond- 
ing to D for rated load for various loads within the 
capacity of the turbine and generator. From the 
extraction exhaust loss determined similarly for the 
extracting exhaust flows, it then becomes possible to 
determine the end point Bg corresponding to these 
other loads. 

In Fig. 9, B1),, corresponding to the quarter-load 
point, is shown as an example. The lower three- 
fourths or so of the state curve will in general be 
substantially parallel to the “‘ rated load state curve,” 
and can be so drawn. 

On the basis thus outlined and the accompanying 
curves, it is possible to work out approximate state 
curves for turbines for the sizes and conditions 
covered and, if the extraction points are picked at the 
rate load condition for pressure, &c., it makes avail- 
able sufficient data upon which a complete heat 
balance may be secured by one familiar with the usual 
technique of making such heat balances. 

Some regularly used simplifying assumptions for 
heat-balance calculations are as follows :— 

The pressure in any extraction stage will vary at 
loads other than the rated load for which it is deter- 
mined in direct proportion to the flow below such 
extraction opening. 

The pressure drop from the extraction stage to the 
extraction opening is assumed to be 5 per cent., and 
5 per cent. additional from the turbine opening to 
the heater. 

Generally, no terminal temperature difference is 
assumed in an open or de-aerating heater, but in 
closed heaters a 5 deg. terminal difference is generally 
used, with the drip from the heater coming out at the 
saturation temperature corresponding to the pressure 
in the heater, unless the heater is of the counter- 
flow type with special desuperheating surface or 





special condensate heat exchanger surface, under 
which conditions the feed water may leave the heater 
higher in temperature than the saturation tempera- 
ture of the pressure in the heater, and the condensate 
may leave closely approaching the feed water enter- 
ing the heater. This, of course, will depend upon the 
specific case encountered and the heater manufac- 
turer’s guarantees. 


Exuavust Loss UNDER EXDRACTION CONDITIONS 


It is often worth while to know the true exhaust 
loss under extracting conditions which may be quite 
different from the exhaust loss under the non- 
extracting conditions previously dealt with. 

Either the approximate condenser flow under 
extracting conditions as described, or the final con- 
denser flow which can be determined from the heat 
balance set-up, may be used to determine the exhaust 
loss in B.Th.U. per pound flow from Fig. 6. If this 
is then multiplied by the average turbine efficiency 
and by the exhaust flow, and divided by 3412-75, a 
figure is obtained in kilowatts and represents the 
exhaust loss. This, divided by the total turbine 
output under consideration, gives the fractional 
relation the exhaust loss bears to the total output. 
Generally at full rated load this will be in the neigh- 
bourhood of 60 per cent., more or less, of the per- 
centage exhaust loss at the corresponding load under 
non-extracting conditions, depending upon the 
amount of extraction and the non-extraction exhaust 
loss. This is because the exhaust loss per pound at 
rated load varies approximately as the square of the 
exhaust flow, and the exhaust loss in kilowatts varies 
as the loss per pound times the flow. Hence, at fixed 
load conditions and with the exhaust flow changing 
as a result of extraction, the exhaust loss in kilowatts, 
and so the percentage exhaust loss, varies about as 
the cube of the exhaust flow. 

Thus, if by virtue of a considerable amount of 
extraction for feed-water heating, the exhaust flow 
is dropped 15 per cent. at constant load, as compared 
to what it would be under non-extracting conditions, 
the percentage exhaust loss would be only about 62 per 
cent. of what it would be with the same non-extracting 
load. 

This, of course, does not hold at the lighter loads, 
at which, as may be seen from Fig. 6, a reduction of 
flow may cause an increase in exhaust loss. 


EFFICIENCY AND OUTPUT WITH 
VACUUM 

The variations in exhaust loss and available energy 
for changes in condenser pressure can be worked 
out accurately according to the preceding discussion 
to arrive at a family of steam rate or heat rate curves 
at different condenser pressures. A much simpler 
method, with accuracy high enough for many com- 
parisons, involves the use of Fig. 8. This gives 
directly the net result of the changes in exhaust loss 
and available energy which come about with the 
change in condenser pressure, at constant weight flow 
to exhaust. 

The curves in Fig. 9 are average curves for a number 
of different machines on which tests have been made. 


VARIATIONS IN 








A Low Load Lifting Truck 


A NEw lifting truck for use in workshops has been 
put on the market by E. H. Jones (Machine Tools), 
Ltd., of The Hyde, London, N.W.9, and is illustrated 
herewith. The truck is claimed to have two out- 





Low LoapD LIFTING TRUCK 


standing features, the more important of which is 
the fact that the platform can be brought down to 
within l}fin. of floor level, so that practically any 
load can be rolled on to the truck without lifting 
tackle. The other feature is the manoeuvrability 
secured by mounting the two rear wheels on casters, 
and by the provision of a powerful handle which 





can be used in any position from almost horizontal 
to vertical. Even with a full load the truck, it is 
claimed, can easily be turned in its own length. 
In the firm’s own workshops these trucks have been 
used mainly for the quick handling of machine tools, 
but they will, it is held, also be found useful in pro- 
duction shops and tool-rooms for the transport of 
component parts, tools, jigs, fixtures, and so forth. 
To provide against the accidental lowering of 
the truck platform whilst loads are being transported, 
the foot lever is interlocked with the handle so that 
movement of the platform is possible only when the 
foot lever is used in conjunction with the handle. 
The handle can be moved into any position during 
transport without danger of the platform being 
lowered. Solid rubber tyres fitted to the wheels 
make the truck easy to handle and quiet in operation. 
The maximum lifting load recommended is 15 ewt., 
and the inside area of the platform is 4lin. by 26in. 








The Analysis of Sales Data* 


Havine gathered all the data possible, let us sec 
what they mean to management. Product A, let us 
assume, is relatively new ; has plenty of advertising 
behind it; the salesmen are enthusiastic ; and it is 
meeting a definite need. The margin of profit on 
each unit of sale is satisfactory and it need cause 
management no concern excepting to see that the 
present normal effort is maintained and that watch 
is kept over it to ensure that it does not fall into the 
condition of product C. 

The analysis of product B may reveal several 
things. It may be a perfectly satisfactory product. 
but which, however, is serving a saturated market 
and that its uniform sale simply indicates a replace- 
ment demand. It may be quite evident that no extra 
amount of sales effort or advertising will stimulate 
any greater demand and that therefore things can be 
left pretty much as they are. However, this period 
of quiescence may be only the prelude to a rapid 
falling-off in sales such as has occurred with product C. 
The analysis of this situation by management must 
take into consideration the fact that there may be 
competitive products coming into the field which are 
eating into what would be normally increasing sales 
of product B. It may indicate a sales management 
that is perfectly self-satisfied and is content to let 
things drift as they are, providing the revenues are 
up to normal and no effort is required to keep them 
there. These are only suggestions of the kind of 
things that management must look for when the 
volume of sales drifts along from year to year with 
inappreciable change. It may be stated almost as 
an axiom that business is never static. It is either 
growing or dying, and a static phase in any business 
usually is a precursor of a slow or quick death. 

The condition of product C indicates that quick and 
drastic steps are necessary. Without any elaboration 
of detail let us say that management should ask itself 
the following questions in regard to product C :— 

(1) Is the sales management as regards this product 
alert and progressive ? 

(2) Is the sales effort, including advertising and 
personal solicitation, adequate ? 

(3) Is the product itself of the type, character and 
quality that will meet the demands of the existing 
market ? 

(4) Is the price of the product competitive ? 

(5) Are the costs of manufacture sufficiently low 
to enable the product to be marketed at a profit and 
still leave sufficient margin for proper sales effort ? 

(6) Does the same market exist for the product as 
existed five years ago? That is, has an entirely new 
type of product taken its place? For example, a 
number of years ago the oil lamp was necessary in 
every home, while to-day it has been almost com- 
pletely displaced by electric light. 

(7) Has the state of the art made the product 
obsolescent ? 

(8) Have competitors brought out new designs that 
have greater market appeal, not only from the stand- 
point of utility and convenience, but of appearance ? 

The answer that management will find to any or 
all of these questions and to many more which it 
could ask itself will indicate the course to be pursued. 
If the product is in the category of the oil lamp 
attempting to compete with electricity, the obvious 
course is to liquidate that portion of the company’s 
activities as rapidly as possible, before what little 
margin of profit may remain in it is turned into an 
irrecoverable loss. If the sales management is at 
fault, a check up in the sales department should 
follow forthwith. If competitors with newer and 
better products are undermining the sales volume, a 
re-design of the product is imperative. 

Superimposed on all of these remedies the manage- 
ment must have in the back of its head all of the time 
the question as to whether or not the expenditure 
required to accomplish the objects desired will be 
recovered in a reasonable time and in sufficient 
volume to make the expenditures worth while. If 
the answer to this question is negative, then again 
is prompt liquidation indicated. 

It is not within the province of this paper to outline 





* From a paper entitled “ Market a from Manage- 
ment Standpoint,” by R. T. Kent. A.S.M.E., 1941. 
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the methods that should be followed in making a 


market analysis for a new product. There are men 
who have devoted their lives to this subject and are 
expert at it. However, after their results are in, 
management has to ask itself a few questions, such as 
the following :— 

Out of the total market available, what proportion 
can we expect to sell each year for the first five years ? 

What will be the cost of developing this product, 
including design, experiment, production of the first 
few lots of product, and the possibility of scrapping 
several lots before a satisfactory manufacturing 
procedure will be found ? 

What promotional methods must be used ? 

How many salesmen must be employed to achieve 
the distribution that is desirable ? 

How much must be spent for advertising ? 

How permanent is the market ? 

How strong or how weak is the patent situation ? 

What will be the unit cost of manufacturing this 
product in lots of 1, 10, 50, 100 or 10,000 ? 

And above all, what is the net profit for each unit 
of sale and for the total volume of sales in a given 
period ? 

Having obtained satisfactory answers to these 
questions, then management is in position to know 
whether or not it should invest in a new product. 
Until it has satisfactory answers it is playing with 
dynamite to attempt new products. 

The budget and market analysis are twin tools of 
good management. No business can be considered 
progressive that does not use them both. 








The Gas-Turbine Locomotive* 


Dr. MeyER having reported that his company, 
Brown Boveri and Co., had actually under construc- 
tion a gas-turbine locomotive for the Swiss Federal 
Railways with a rating of 2200 H.P., and that satis- 
factory reports of the performance of stationary 
units had been received, the Allis-Chalmers Manu- 
facturing Company proceeded with the construction 
of several gas turbines, which are now in service 
in oil refinery plants. The company has taken a 
licence to build the combustion turbine in this 
country, and has energetically studied the possibilities 
of locomotive applications. 

The prime mover consists of a combustion chamber 
in which preheated oil is burned with temperatures 
rising to 3300 deg. to 3600 deg. Fah. Air for com- 
bustion is supplied at 451lb. per square inch gauge 
and 365 deg. Fah., and the resulting gas mixture 
at a temperature of about 1000 deg. Fah. is passed 
through the stages of a reaction type gas turbine 
and exhausted to the atmosphere or a heat exchanger 
at about 600 deg. Fah. Mounted on the same shaft 
with the turbine rotor is an axial compressor which 
draws atmospheric air or air preheated in the 
exchanger and compresses this to the desired state 
for mixing in the combustion chamber. It is expected 
that a gas turbine capable of developing 10,400 H.P. 
at 4000 r.p.m. will require about 7900 H.P. for the 
compressor drive, leaving a net output of 2500 H.P. 
Both turbine and compressor will work at about 83 
per cent. efficiency, and without preheating the 
compressed combustion air, the efficiency of the set 
will be about 17 per cent. Dr. Meyer believes on the 
basis of experience with diesel superchargers that 
the gas mixture can be delivered to the turbine at a 
temperature of 1200 deg. Fah. in place of 1000 deg. 
Fah. by the use of adequate preheater surface between 
the two turbines, thus raising the efficiency of the 
set to a figure comparable with that of the diesel 
engine—say, 33 per cent. 

The proposed locomotive is to be driven through 
Voith combined hydraulic torque converters and 
couplings. This is a device in extensive railway 
service abroad which can be built in this country 
under licence by the American Blower Company. 
Converter and coupling may be housed in a common 
housing. The converter, which changes moderate 
torque at high speed into proportionally higher 
torque at reduced speed, is used for starting and 
accelerating periods, after which the coupling is 
thrown in for high-speed operation. The runners 
or driven members of both converter and coupling 
are keyed directly to the driven shaft. The converter 
efficiency rises to a maximum of 84 per cent. at 35 
m.p.h., and the coupling efficiency is practically 
unity at high speeds. The principle of action of the 
converter is that of a reversed fan motion. Oil is 
driven against the blading of the driven shaft and 
sets the latter in motion. The fluid transmission 
requires two sets of drives for each truck, one for 
motion in each direction. The drive shafts are 
connected by worm gearing to the driving axles in 
each truck. 

The locomotive design proposed has an 88ft. 
eab structure on a girder frame carried between 
1B 1 power trucks at each end. The driving equip- 
ment consists of two 2500 H.P. gas turbines, each 
provided with suitable couplings for forward and 
backward motion. Such a locomotive will weigh 


500,000 lb. and provide a starting tractive force 
of 70,000 lb. and a maximum speed of 120 m.p.h. 
with 52in. drivers. 


* A.S.M.E., January, 1940. 





Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


Import Licensing Requirements 


The following have been issued by the Board 
of Trade :—Notice to Importers, No. 111: (A) Silver 
Ores, Concentrates, and Residues: The Board of Trade 
announce that the Open General Licence permitting the 
importation without further licence of silver ores, con- 
centrates, and residues has been revoked as from February 
5th, 1941. From that date separate licences will be 
necessary except in respect of goods which are proved to 
the satisfaction of H.M. Customs and Excise to have 
been despatched to the United Kingdom before February 
5th, 1941, and which are imported into this country 
before April 5th, 1941. Applications for licences should 
be addressed to the Import Licensing Department, 25, 
Southampton Buildings, London, W.C.2.... Notice 
to Importers, No. 112—Chemicals: Hitherto chemicals 
liable to Key Industry Duty could be imported under an 
Open General Licence except (a) synthetic organic 
dyestuffs and organic intermediate products used in 
the manufacture of such dyestuffs, and (6) a number of 
specified chemicals set out in a list in Notice to Importers, 
No. 106. This Open General Licence has now been 
revoked, the revocation taking effect on February 5th, 
1941, and all chemicals to which it applied will now require 
separate licences unless they are proved to the satisfaction 
of H.M. Customs to have been despatched to this country 
before February 5th and are imported before April 5th, 
1941. Applications for licences to import chemicals 
which now become subject to licence for the first time 
should be made in duplicate, in the case of molybdenum 
compounds, tantalum compounds, tungsten compounds, 
and vanadium compounds, to the Iron and Steel Control, 
Steel House, Tothill Street, London, S.W.1. All applica- 
tions for licences to import chemicals liable to Key 
Industry Duty, whether they were previously subject 
to licence or not, should in future be made in duplicate. 


The Pig Iron Market 


The pig iron production of the whole country 
is being carefully planned and the supply position appéars 
to be comfortable, although there is some stringency 
in high-phosphoric and hematite pig irons. On the 
North-East Coast plants are principally producing basic 
iron for the steel works, and the output of Cleveland 
foundry iron is small and irregular. The scheme for 
supplying the foundries in this district with foundry iron 
from Northants and Derbyshire is working satisfactorily, 
and if there have been a few difficulties with regard to 
transport these have been quickly overcome and con- 
sumers are, on the whole, well satisfied. Prices are con- 
trolled and the iron brought from districts further afield 
than the Cleveland furnaces does not cost the consumers 
any more than that produced locally in spite of the longer 
rail haul. In the Midlands the most noticeable feature 
of the market is the expansion in the demand for high- 
phosphoric iron for the light castings foundries. Their 
requirements increased only a week or two ago, but have 
since grown, and continue on a good scale. Another 
development in the market is the heavier demand for 
refined irons which is primarily due to the stringency 
in the supply of hematite. The Control is exercising 
caution in issuing licences for the latter description, 
and wherever possible is persuading consumers to use 
alternative kinds. Both the imported and the home- 
produced hematite is being distributed by the Control 
and arrivals of foreign low-phosphoric iron are being 
distributed. Busy conditions ruling at the engineering 
works result in a considerable call for hematite, refined 
and low-phosphoric iron. In Lancashire the foundry 
trade is irregular. Some of the jobbing foundries have 
less work in hand, but those supplying specialised engi- 
neering branches and the machine tool makers are kept 
fully occupied. The light castings makers in Lancashire 
are better off for work than they were a few weeks ago, 
but few of them are operating full time, and there is room 
for an expansion in production in this industry. 


The Midlands and South Wales 


The general situation in the Midland steel trades 
is satisfactory. There is no lack of raw materials and the 
producing works are operating:at a high rate of capacity, 
whilst all the consuming trades are actively employed 
and the full output of steel is quickly absorbed. The 
constructional engineers are becoming busier, although 
the demand for heavy joists is still less than it was a 
month or two ago. Light joists and the smaller sizes of 
structural steel are in active demand, and it looks as 
though before long there will be a renewed request for 
the heavier kinds. The shipyards are taking up large 
tonnages of steel and the demand from this industry is 
exceptionally heavy. Plates of all thicknesses, sheets, 
and certain sizes of angles and tees are passing to the 
yards in large quantities. The stringency which was 
apparent in the plate position recently ap to have 
been overcome, and is less noticeable, although there is 
still a certain amount of tightness. A number of ships 
in process of building have reached a stage when large 
quantities of sheets are required, and these demands have 
added to the already heavy pressure upon the sheet 
mills. The latter are operating at capacity and full out- 
puts are being attained. The bar iron makers are all 
busy and in a number of cases have so much work in 
hand that they are not at all anxious to accept further 
commitments. Production at the bar ironworks is rising, 
and a good feature is that there is no lack of the ni 
raw materials. The demand is particularly good for the 
better quality bars, and there is also a strong and expand- 
ing request for the commoner descriptions. A good 
outlet is being found for this material in wagon building, 
and the shipyards also are taking good quantities. There 
is a heavy demand from the munition makers for special 
steels, bright drawn steel, and cold rolled strip. The 
iron and steel industry in South Wales is working under 
heavy pressure from consumers. 





Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


Copper and Tin 


The British copper position remains satisfactory, 
and although there may not be a large surplus for ordinary 
commercial work, the war industries are well supplied and 
are consuming large quantities. Recently some arrivals 
of copper have been put into warehouse. It can be 
assumed, therefore, that there is sufficient copper in the 
country to enable a certain amount of stock to be accumu- 
lated and that where prompt delivery is urgently required 
it can be given without difficulty. In the United States 
the requirements of the rearmament prograrmme have 
created a position of some stringency and producers are 
carefully watching the quantities going into consumption. 
The administration has arranged for the purchase of two 
lots of 100,000 tons each of Chilean copper. This, it is 
thought, will go into bond in the United States and be 
used as occasion requires to supplement the domestic 
production. It is understood that representations which 
were made by consumers who were anxious that their 
interests should not be lost sight of have been met with 
assurances that, if necessary, some of this copper will be 
allocated to ordinary industrial needs. Export copper in 
the United States is now within the licensing system. So 
far few licences appear to have been issued, but this may 
be because the department responsible is not yet in full 
working order. Prices in the United States have remained 
at 12c. for domestic delivery and 10}c. for export. 
‘ The tone of the tin market has been somewhat 
firmer, due principally to the orders placed by Govern- 
ment Departments in the United States for a few hundred 
tons. These orders were placed at a time when the Eastern 
market was closed for the holidays and hedging on the 
London Metal Exchange against these purchases caused 
prices to advance to the extent of £1. Later the market 
dropped back to the previous level. British export licences 
are still being sparingly granted, but American buyers 
have shown comparatively little interest in the market, 
with the exception of the Government buying referred to. 
The total visible supply at the end of January, according 
to Mr. W. H. Gartsen’s statistics, was 38,584 tons, com- 
pared with 39,066 tons at the end of December. The 
carry-over in the Straits Settlements was 3333 tons, and 
in the principal European smelters 2868 tons. The supplies 
during the month tvtalled 15,355 tons, against 17,812 tons 
in December, whilst the monthly deliveries in January 
amounted to 15,837 tons, against 11,873 tons in the 
previous month. 


Lead and Spelter 


The position of the British lead market is com 
fortable and although large tonnages are passing into con- 
sumption supplies are sufficient to meet fully the require- 
ments of the war industries. There is also a certain 
amount of metal available for purposes of a less urgent 
character. In the United States the situation is also 
satisfactory, and whilst the producers appear to be well sold 
supplies are adequate to meet all calls. It is understood 
that many of the consuming works are well stocked, 
and whilst the demand is active it is not sufficiently 
pressing to affect the price which remains at 5.50c. New 
York. The latest American statistics show that the 
stocks at the end of December totalled 40,900 short 
tons, compared with 35,800 tons on November 30th. 
Production during December was 61,800 tons, against 
57,900 tons in November, and deliveries during the last 
month of the year were 56,800 tons, compared with 
62,500 tons in November. A comparison, however, 
between the figures for November and December is not 
altogether satisfactory, since holiday influences in the 
latter month affected the consumption and deliveries. . . . 
Whilst the spelter position is satisfactory in Great Britain 
and the war industries are obtaining full supplies, in 
other parts of the world it is less comfortable than that 
of any other non-ferrous metal. In Great Britain the 
position is somewhat stringent and there is little surplus 
to meet the calls of other trades after the war industries 
have been catered for. In the United States, also, the 
market is tight, and it is to this metal that the American 
export licensing system appears to be principally directed. 
It is probable that the American domestic requirements 
will increase under the stimulus of the rearmament 
programme, and it is only natural that the Government 
should seek to avoid any increase in the stringency which 
already prevails. Later on, when new American pro- 
ductive plants are brought into operation, the situation 
may be much easier. Japan is reported to have been 
inquiring for further quantities in the United States, 
but is apparently finding great difficulty in obtaining 
any metal in spite of high prices offered. India has also 
been seeking spelter in the United States. 


Non-ferrous Metal Prices 


The official average prices for tin in January 
issued by the London Metal Exchange show a slight 
decline compared with the December averages. For 
cash tin the price fell by 6s. 1ld., the average for three 
months metal being 4s. 11d. lower, whilst for settlement 
the average quotation was 6s. 1d. below that for December. 
The statement, which includes the official maximum 
prices for copper, lead, and spelter, is as follows :— 
Standard tin Cash (mean) ... - £256 15 10}¢ 

Three Months (mean) ... £258 14 107; 

Settlement ... ... ... £25615 25 

The following prices for copper, lead, and spelter are 

the maximum prices fixed by the Controller of Non- 
Ferrous Metals :— 


ae Se 
Standard copper ... - 
Electrolytic copper -- 62 0 0 delivered buyers’ premises 
Electrolytic wire bars ... 62 0 0 ‘ oe ad 
Best selected copper -. 6010 0 i +s - 
Lead, good soft pig ... 25 0 0 i 


9% ” 

(duty paid) 
0 delivered buyers’ premises 
(duty paid) 


(foreign) 


Spelter, G.O.B. (foreign) 15 
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Rail and Road 


Cotton CakKE For FuEL.—The Egyptian State Railways 
are planning to substitute cotton seed cake for oil as fuel 
for about 100 steam locomotives. Experiments that have 
been made indicate that cotton seed cake mixed with coal 
will give satisfactory results. It is reported that the 
railway administration has contracted for about 40,000 
tons of cotton seed for fuel purposes. 


More Goops sy Roap.—The Ministry of Transport 
hopes to evolve shortly a scheme to increase the efficiency 
of the transport by road of war goods. The Government 
will hire vehicles, primarily to carry traffic on Govern- 
ment account, but will leave the running and maintenance 
of the vehicles in the hands of the owners. The scheme 
will be operated by the Ministry of Transport, with the 
assistance of qualified men experienced in the industry, 
who will be invited to join the Ministry for that purpose. 
Arrangements will cover the needs of other Government 
Departments, such as the Ministries of Food and Supply. 


Women Raitway WorkeErS.—The call to the Forces 
which has been answered by many railwaymen has offered 
opportunities to women, some 1200 of whom have come 
forward to take their places. In London and throughout 
the country generally, women are replacing men on the 
staff of the L.M.S. Railway for clerical and manual work. 
Already a number of women are employed as porters at 
passenger and goods stations, and other women are 
engaged at the carriage cleaning depéts, in the workshops, 
and on the trains as restaurant attendants. Short training 
courses are arranged so that the women may speedily 
acquire efficiency. Further recruitments will be necessary. 


U.S.A. Transport PROBLEMS.—From reports reaching 
this country there is a percentage of people in the United 
States who think that the public there is being rushed 
into unnecessary expense over national defence. Here 
is a typical example of the way this is being expressed : 
‘“* With the country already overburdened with a surplus 
of transportation facilities, a large number of noble 
patriots (to hear them tell it) are urging the construction 
of billions of dollars’ worth of highways as immediately 
required for the national defence. We do not think that 
such fellows are representative of American business, but, 


?? 


if they are, then Heaven help our free institutions ! 


Sk1 Speciats.—The Canadian Pacific Railway Com- 
pany make a feature each winter of special trains for skiers. 
There are many ski areas scattered over Canada, but the 
Laurentian Mountains, north of Montreal, afford an 
example of the progress and development of the ski 
activity. The first C.P.R. week-end ski special in 1928 
carried about 100 skiers. Last winter on more than one 
oceasion the week-end traffic exceeded 10,000. The ski 
specials were run throughout the winter of 1927-28, while 
390 week-end ski trains were operated by the C.P.R. alone 
during the winter of 1939-40. The total week-end pas- 
sengers handled by the C.P.R. jumped from 14,000 in 
the winter of 1927-28 to about 145,000 in the winter of 
1939-40. 


Air and Water 


Protectinc C.I. Pipes.—A new and better lining, 
designed to hold a tar coating in place firmly and without 
pin holes in cast iron pipes, has been developed in America 
It consists of an undercoating of light water-gas tar con- 
taining finely ground slate flour. This is first applied and 
is heated, while the pipe is rotated, to a relatively high 
temperature. A greenish-yellow cloud of gas appears as 
the volatile portions of the tar are driven off. After this 
coking a tough, hard, infusible, insoluble, and firmly 
bonded framework of carbon and slate flour remains 
attached to the metal. This cellular framework does not 
itself protect against corrosion, but holds tenaciously 
and evenly a second coating of protective tar which is 
applied by ordinary tar dipping. The total thickness of 
the two coats comprising the lining is four to five thou- 
sandths of an inch. 


HyDRO-ELECTRIC PROGRESS IN CANADA IN 1940.— 
The annual review of hydro-electric progress in Canada, 
issued by the Minister of Mines and Resources, indicates 
that a very substantial increase in generating capacity 
and output of electricity took place during 1940. Wide- 
spread extensions of transmission and distribution 
facilities were also made to serve new wartime industries 
and military establishments, and to meet ordinary 
civilian demands for mining, industrial, and domestic 
use, both urban and rural. New water-power installations 
in 1940 aggregated 302,790 H.P., bringing the total for 
the Dominion, after certain adjustments, to 8,584,438 H.P. 
Much of the increase was due to the installation of addi- 
tional units in existing stations, but two new stations 
were completed during the year. The larger of these 
was the 178,000 H.P. plant of the St. Maurice Power 
Company on the St. Maurice River in the Province of 
Quebec. Increases were also recorded in the Provinces 
of British Columbia, Ontario, and Nova Scotia. 


Naval Co-OPERATION WITH THE LyByan ARMy.—Units 
of the Mediterranean Fleet have actively co- ae with 
our victorious army in the Western co- 
operation has consisted not only of frequent Resse ae 
ments of enemy positions, but also of the supply of large 
quantities of stores to our forward troops, and of the 
removal by sea of prisoners and booty. Before the 
occupation of Bardia, our forward troops were kept 
supplied with water landed from naval vessels. 
one short period more than 3000 tons of water were landed 
for the use of our army in the Bardia area. The capture 
of Bardia provided our army with a forward water supply, 
but the transport problems of our troops continued to be 
very largely solved by naval co-operation. Large quan- 
tities of stores of all types, and materials for our land 
and air forces have been landed daily on the Libyan coast. 


Memoranda 


in repairable condition have been taken back to our main 
bases by naval units. These difficult operations, requiring 
careful organisation and a high standard of seamanship on 
the part of the naval personnel, have been carried out 
without loss to our naval forces. Units of the Royal 
Australian Navy have played a conspicuously successful 
part in these operations. 


Miscellanea 


WartiME FERTILISERS.—In a report to the Institution 
of Gas Engineers, the Liquor Effluents and Ammonia 
Committee recommend to the Council that a full-scale 
trial be made of the process developed by Dr. Arthur 
Key, the research chemist to the Committee, for the produc- 
tion of ammonium bicarbonate. The process would pro- 
vide a wartime alternative to sulphate of ammonia. 


Arc Wetpinc Cr-V Sreret.—Mr. I. 8S. Kagan, in 
Awtogennoje Djelo, recently suggested that a Cr-V steel 
containing 0-15 to 0-25 per cent. C, 0-3 to 0-6 per cent. 
Mn, 0-8 to 1-1 per cent. Cr, and 0-15 per cent. V, could 
be are welded with a rod of the same composition coated 
with a mixture of 30 parts of ilmenite, 50 of pyrolusite, 
30 of felspar, 12-5 of ferro-Mn, 5 of starch, and 26 of water 
glass. 

Big Macnets.—A magnet, which on test has lifted a 
total load of 25 tons, has been installed by the American 
Rolling Mill Company. The magnet was rated to lift 
about 18 tons, with a safety factor of 50 per cent. To 
meet the trend toward bigger and heavier coils of strip 
steel, the makers are now to build larger magnets of 
similar design, each with a rated capacity of nearly 75 tons 
with a 50 per cent. safety factor. 


A Soviet AwarD.—Professor A. F. Joffe has been 
awarded the Order of Lenin, the highest honour in the 
Soviet Union, for his work in physics. Under Professor 
Joffe’s guidance, experiments have been carried out, as 
a result of which it has been possible to increase the frost 
resistance of Soviet-grown natural rubber, and to work 
out a new method for the manufacture of plastic synthetic 
rubber. Professor Joffe was responsible for the formation 
of the Physico-Technical Institute in Leningrad in 1918, 
the first of its type in the Soviet Union. 


ALCOHOL FROM Woop.—The production of alcohol from 
wood by the “ Defibrator’’ method, invented by two 
Swedish engineers, Asplund and Holst, is to be tried on 
an industrial scale. Under an agreement between the 
Swedish State and the Korsniis Timber Company, the 
latter will erect a plant for making alcohol from wood 
sugar according to the new method. The plant will have 
a production capacity of 3 million litres of 95 per cent. 
proof alcohol a year, and all the technical information 
gained will be placed at the disposal of the State and other 
Swedish wood product companies. 

LEVERHULME RESEARCH FELLOWSHIPS.—Application 
on or before March Ist next is invited by the Trustees for 
(i) fellowships or (ii) grants in aid of research, intended for 
senior workers prevented from carrying out research work 
by routine duties or pressure of other work. The Trustees 
are also prepared to consider applications from groups of 
workers engaged upon co-operative programmes of 
research. Further particulars and forms of application 
obtainable from the Secretary, Dr. L. Haden Guest, M.C., 
Leverhulme Research Fellowships, Kingscote House, 
1, Watergate, Blackfriars, London, E.C.4. 


A.R.P. Trarmsinc BuLietix.—The fourth of the Air 
Raid Precautions Training Bulletins issued by the Ministry 
of Home Security has now been published. This Bulletin 
contains notes on measures to counter gas, on high 
explosive bombs, and on fire bombs of various types. 
Among a number of other subjects dealt with is roof 
spotting, to which considerable space is devoted. Like 
its three forerunners, this Bulletin is intended chiefly for 
the benefit of instructors, more particularly those in com- 
mercial and industrial establishments, who have not the 
same opportunities as the staffs of local authorities for 
keeping in touch with the latest developments in air raid 
precautions. Copies of Bulletin N«. 4 will be sold to 
clerks to local authorities and t¢ secretaries of public 
utility undertakings or of industri#i or commercial con- 
cerns, who should make writien application to the 
Stationery Office, York House, Kingsway, London, W.C.2. 
The price is 5d., including postage, for individual copies. 





Personal and Business 


Mer. C. J. Spencer, M.I.E.E., has retired from the 
position of resident director of the Northmet Power 
Company. 

Mr. T. H. Baccatey has been appointed Assistant 
Mechanical Engineer, Palestine Railways, by the Crown 
Agents for the Colonies. 

Roserts Brack Co., Lrp., has changed its office 
address to 19, Brazenose Street, Manchester, and its 
warehouse address to 21, Brazenose Street. 


Mr. J. V. Gi, M.I.E.E., late technical director of the 
Kohler Company, Ltd., of London, has been appointed 
chief electrical engineer to F. Perkins, Ltd., of Peter- 
borough. 

Sm Anprew Duncan, G.B.E., has been elected an 
honorary member of the Institution of Electrical 
Engineers. 

Mr. G. Parkin, A.I1.C., has been appointed to the control 
of the metallurgical laboratory and research ment of 
Edward Pryor and Son, Ltd., Sheffield. Mr. Parkin spent 
eleven years in the laboratories and works of Spear and 
Jackson, Ltd., followed by four years in the research 


Messrs. T. HornBUCKLE and H. K. Bruce have been 
awarded the Percy Still Medal by the Diesel Engine 


Users Association for their paper on ‘“‘ Herbert Akroyd 
Stuart and the Development of the Heavy-oil Engine.” 


Mr. A. S. MacLELLAND has been released at the request 
of the Board of Admiralty from his duties as Director- 
General of Ammunition Production, Ministry of Supply, 
and will return to his firm, Alexander Stephen and = 
Ltd., shipbuilders and engineers. 


Tue Late Mr. C. Bertram.—We regret to have ot 
announce the death on January 19th of Mr. C. Bertram, 
A.M.1.E.E., who retired on April 30th, 1939, after com. 
pleting nearly thirty-one years in the service of W. T. 
Henley’s Telegraph Works Company, Ltd. Before join- 
ing the company in 1908 as branch manager at Newcastle, 
Mr. Bertram, after he had served his apprenticeship 
joined the staff of the Newcastle District Electric Lighting 
Company, Ltd. Later, he joined the staff of D. Selby 
Biggs and Co., and during his service with that company 
carried out the first electric power installation in the 
collieries of the County of Durham. 


Masor R. A. B. Smirn, M.C., has resigned from the 
directorship of the Cement and Concrete Association. 
Major Smith was appointed to direct the Association on 
its formation in 1935, after serving as chief engineer and 
a Member of Council of the British Portland Cement 
Association. He is a Member of Council of the Institution 
of Structural Engineers, an associate of the Town Planning 
Institute, and a member of other professional institutions, 
and is President of the Commercial Motor Users’ Associa - 
tion. We understand that Major Smith is relinquishing 
his directorship of the Cement and Concrete Association 
to set up in private practice as a consultant. 








Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the In all cases the TIME and 
PLACE at whioh the meting is to be held should be clearly stated. 








Bradford Engineering Society 
Monday, Feb. 10th.—Technical College, Bradford. ‘* Some 
Common Types of Water Supplies and their Influences in 
Steam Plant,’’ W. F, Gerrard and T. Millican. 7.15 p.m. 


Illuminating Engineering Society 


Tuesday, Feb. 11th.—E.L.M.A. Lighting Service Bureau, 2, 
Savoy Hill, W.C.2. “The Recognition of Coloured Light 
Signals,” J. G. Holmes. 2.30 p.m. 


Institute of Fuel 


Wednesday, Feb. 12th.—Connaught Rooms, Great Queen 


Street, Kingsway, W.C.2. “Some Notes on a Post-war 
National Fuel Policy with suggestions for a Practical 
Plan,” J. D. Troup. 2.15 p.m. 

Thursday, Feb. 27th.—Connaught Rooms, Great Queen Street, 


Kingsway, W.C.2. * The Design and Operation of Electric 
Battery Vehicles,” J. Steel. 15 p.m. 
Institution of Automobile Engineers 


Saturday, Feb. 8th.—Lonpon Grapvuates: 12, Hobart Place, 


° 


8.W.1. “Production Organisation,” D. H. Bramley. 
3 p.m. 
Institution of Civil Engineers 
Tuesday, "eb. 18th.—Great George Street, Westminster, 


8.W.1. “ Further Data concerning Pre-Stressed Concrete : 
Comparison between Calculated Stresses Registered during 


Tests,” T. J. Gueritte. 1.30 p.m. 
Institution of Electrical Engineers 
To-day, Feb. 7th.—N.E. Stuprents: Neville Hall, Newcastle- 


upon-Tyne. “ Routine Testing of Exciters,”’ 8. 8. Murdoch. 
6.15 p.m. 
Saturday, Feb. 8th.—Hotel Metropole, King Street, Leeds. 
“The Application and Use of Quartz Crystals in Tele- 
communication,” C. F. Booth. 2.30 p.m. 
Monday, Feb. 10th.—WESTERN CENTRE : Berkeley Café, Queen’s 
Road, Bristol. Luncheon. 12.30 for 1 p.m. 
Monday, Feb. 10th.—N.E. Centre: Neville Hall, 
oad, Newcastle-upon-Tyne. ‘Electricity in Paper 
making,’’ W. G. Mason and 8. A. G. Emms. 6.15 p.m. 
Tuesday, Feb. 1\th.—Scortish Centre: Royal Technical 
College, George Street, Glasgow, C.1. ‘Some Aspects 
of the Electricity Meters Act, 1936,” D.C. Gall. 6.15 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tuesda: , Feb. 11th.—39, Elmbank Crescent, Glasgow, C.2. 
xperiments in Rou ugh Water with a Single-screw Ship 
Model,” J. L. Kent and R. 8. Cutland. 6.30 p.m. 

Junior Institution of Engineers 
Feb. 8th.—39, Victoria Street, S.W.1. 
and Discussions,” A. P. Morris. 1.30 p.m. 
Saturday, Feb. 8th—Mrptanp Srction: James Watt Inst.. 
Birmingham. ‘‘ The Engineer in the Drop-Forging Trade,’ 
A. Russell. 3 p.m. 

Keighley Association of Engineers 
Friday, Feb. 14th. —Victoria Hotel, Keighley. ‘“ Bolton Priory 
and through the Woods to Barden Tower,” H. Moore. 


7,30 p.m. 
Newcomen Society 
Wednesday, Feb. 12th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1. “Early eee of 
5 epee to the erg Buildings,” A. F. Dufton ; 
story of the Hydraulic Extrusion Process for Metals,” 
C. E. Pearson. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Wednesday, Feb. 12th—Stupent Section: Bolbec Hall, 
Newcastle upon Tyne. “Steel Works,” G. R. Huddart. 
6.45 p.m. 
Friday, Feb. 14th—Mining Inst., Newcastle upon-Tyne. 
“* Ships’ Cargo-handling Gear,” L. T. Morton. 6 p.m. 
North of England Institute of Mining and Mechanica] Engineers 
Friday, Feb. 14th.—Royal Station Hotel, Neville Street, New 
castle-upon-Tyne. Dinner. 7 for 7.30 p.m. 
Royal Institution of Great Britain 
Tuesday, Feb. 11th.—21, Albemarle Street, W.1. 
I. Finch. 2.30 p.m, 
Royal Society of Arts 
Wednesday, Feb. 19th.—John Adam Street, Adelphi, W.C.2. 


Westgate 


Saturday, “ Papers 


‘* Explosives,” 








More than 54,000 prisoners and many captured tanks 





department of Brown Bayley’s Steel Works, Ltd. 





“Methods of Paper Manufaeture,” J. Grant. 1.45 p.m. 





